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Abstract: The aim of this dissertation is to contribute to the existing literature 
that examines the performance of the hedge funds. Specifically, we examine the 
performance of hedge fund during the recent financial crisis. Our sample consists 
of twenty two hedge fund strategies, representing a large number of hedge funds 
from 2007 to 2012, in order to evaluate their performance during the recent 
global financial crisis. The methodology of the dissertation employs the 
calculation of different performance ratios and regression analysis. We find that 
there are certain strategies that over performed during this period, while other 
strategies underperformed. We also find that hedge funds as a whole performed 
well during the crisis, managing to achieve their ultimate goal of positive returns 
independent of the market conditions. Also based on our findings we discover a 
paradox in the traditional relationship between risk and performance during the 
recent bear market. 
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Chapter 1: Introduction 
 
1.1 Motivation 
 
The amount of capital invested in the hedge fund industry has considerably 
increased over the recent years. According to the Barclay hedge database the 
assets under management by hedge funds (excluding fund of funds) are 1865.5 
billion dollars for the first quarter of 2013. In addition, when we consider the 
previous years we observe an increasing development excluding the peak in 
2007. More specifically, the average annual growth in assets under management 
in the hedge fund industry between 2011 and 2012 is 5.19% while this 
percentage is estimated to increase to 7.87% in 2013. The huge size of this asset 
class and the easily available data improves the quality of research on hedge 
fund performance. For all these reasons this dissertation is dedicated to this 
topic. (Barclayhedge, 2013) 
 
1.2 Contribution to academic research 
 
Despite the influence of hedge funds to financial market we believe that the 
knowledge about them is still relatively limited. As a result we support that it 
would be beneficial for the academic world to conduct an inclusive study on 
them. We measure and analyze the performance of the hedge fund strategies 
during the recent financial crisis, namely between the years 2007 and 2012, in 
order to investigate whether they were able to generate positive returns. This is 
achieved by analyzing the strategies of the general provider of hedge funds 
which is the HFRI index and also by comparing HFRI fund of funds, which is the 
reference index for hedge funds with the performance of S&P500 index and with 
the performance of the Goldman Sachs bond index. This thesis uses performance 
evaluation methodologies previously developed in relevant literature. We use 
both regression approach and risk adjusted measures to examine the 
performance of the hedge funds strategies. We also proceed one further step by 
examining for structural breaks in the sample using the Chow test and how much 
the global financial crisis has affected the hedge fund industry. All these issues 
have been considered in isolation in academic studies and researchers did not 
take into consideration all these aspects at the same time when they evaluated 
the performance of hedge fund strategies. We draw the main conclusions in our 
study combining all the approaches in order to find the strategy with the better 
performance among the HFRI strategies.  
 
 
 
 
 
 
6 
 
1.3 Objectives 
 
As in every thesis, the first and ultimate objective of this study is to broaden the 
information horizons of the scientific field, to close gaps on specific topics and 
finally to influence and open up possibilities for further and new research that 
will be based on this material. 
Particularly, the overall goal of this dissertation is give insight to the evaluation 
of the performance of the different hedge fund strategies during the recent 
period of crisis from 2007 till 2012. To be more specific, one main reason that 
supports the existence of hedge funds is the fact that are able, as their managers 
claim, to deliver positive returns to their clients independent of the market 
conditions. So the purpose of this thesis is, through different regression analysis 
such as simple regression, the Fama and French Model and the Carhart model, to 
examine whether the hedge fund industry is able to deliver positive returns and 
abnormal returns in situations when there are adverse market conditions for a 
long period of time. The relationship between risk and performance is something 
that always intrigues the different potential investor, so we aim to clarify this 
relationship during the recent bear market, again with the help of not only 
regression analysis but also the performance evaluation measures. Furthermore, 
it is well known that investors want to know where to place their capital and 
where their capital will appreciate. So indirectly, they want to know the best 
performers and which underperform in order to avoid them. With the help of 
different important ratios such as the Sharpe ratio, the Treynor Ratio, the 
Information Ratio, the Sterling Ratio, the Sortino Ratio, the Omega ratio and 
through regression, we aim to find the strategies that over perform and on the 
contrary those  which underperform during this period of time. We aim to point 
out exactly which strategy has the greatest performances and which have the 
worst figures. 
 
1.4 Problem statement 
 
As we can easily notice, nowadays the economic and investment environment is 
more progressive than ever as more and more people deal with the stock 
markets and the different investment vehicles. The number of investment 
opportunities is limitless, so the need for decent returns, regardless of the 
market conditions, that will attract potential investors is vital. That’s why in this 
study we examine a sample period between January 2007 and December 2012, 
as we would like to investigate whether during this period of financial crisis had 
a negative impact on the hedge fund strategies regarding their performance or 
whether the different hedge fund strategies managed to deliver positive returns 
independent of the market conditions, as they intend to. 
All the above mentioned considerations lead to the following formal problem 
statement: 
Have the different hedge funds strategies performed well, delivering positive 
returns independent of the market conditions during the period of financial distress 
between 2007 and 2012? During the period of the crisis, which investment styles 
were the top performers and which styles had the worst performance? 
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1.5 Research limitations 
 
We must point out that the knowledge and the performance of the hedge funds 
industry is something that has a substantial element of secrecy, as it is not 
obligatory for hedge funds to report their performance. Therefore, the quality of 
information used and data collected in every hedge fund study, including this 
dissertation, can never be as complete as the information available for different 
asset classes like the mutual funds, where there are reports about their 
performance. 
A number of data biases which are totally connected with the hedge fund 
industry can decrease the precision of the information gathered about the hedge 
funds performance. These biases include short time frame, survivorship biases, 
selection biases, instant history or backfill biases, the hazard rate and liquidation 
biases. Furthermore, it is well known that the hedge fund universe is very 
extensive, as many hedge funds operate in a number of countries across the 
world. It would be extremely time consuming to include all the active hedge 
funds, so we limit the research in the biggest and broadest strategies, including 
three indices. Furthermore, the dissertation is based on secondary form of 
sources from a variety of databases such as Jstor and Google Scholar and the data 
were collected through the Bloomberg database, the Hedge Fund Research and 
the Kenneth R. French data library. Although these providers can be considered 
of top quality, the fact that it is not obligatory for hedge funds to report raises 
some concerns about the trust ability of the results. A primary source of 
information can be challenging but the fact that the hedge funds operate in a 
secretive environment regarding performance and information disclosure is a 
huge obstacle. Another issue concerning certain providers of hedge fund indices 
such as the HFRI, is that the periodicity of data collected for hedge funds is 
monthly, meaning that in order to achieve a good regression analysis, the sample 
size must include a couple of years at least and thus giving the researches a 
bigger period of time to investigate excluding small periods of time. In this point 
we must add that the regressions used, is a good tool for economic analysis but 
the parameter instability, the public dissemination of the relationship and the 
assumptions while conducting a regression analysis are issues need to be taken 
into account, even if the regressions include more than one factor like in the case 
of Fama-French model and the Carhart model. Another limitation is that the 
ratios that can be used in order to evaluate the performance of hedge funds are 
far too many, so this study includes a number of these ratios which are 
considered as more important. 
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1.6 Data 
 
As opposed to mutual funds, hedge funds are not required to publicly disclose 
their returns. So, the returns from all databases contain some biases. For this 
study we have selected Bloomberg database to download our data which include 
the prices from HFRI fund of funds index and the prices for 21 HFRI strategies. 
We also include the returns from S&P500 index and the returns from Goldman 
Sachs Bond Index. This dissertation uses monthly data from January 2007 until 
December 2012. As risk free interest rate is selected the 10-year Treasury bond 
from Bloomberg database in monthly basis again. Moreover, as minimum 
accepted return for the omega ratio, is chosen the US monthly inflation rates and 
are downloaded from the US Inflation Calculator. Furthermore, we use Fama and 
French database for the 3-factor model regressions and the 4-factor model 
regressions and download the SMB, HML and Momentum factors. The risk free 
interest rate for the regressions is also downloaded from Fama and French 
database.  
 
1.7 Structure of the thesis 
 
The structure of this research is organized as follows: chapter 2 examines the 
general theoretical framework of the hedge fund industry including information 
about the history of the hedge funds, the benefits and risks of investing in hedge 
funds, the hedge fund strategies, and some basic characteristics about them. In 
chapter 3 we comment about the related literature while in chapter 4 we analyze 
the methodology we use in our academic research. In chapter 5 thereafter, we 
analyze our findings about the return, standard deviation, correlation coefficient, 
risk adjusted return measures, regression analysis, skewness and kyrtosis. In 
this chapter also we examine for the structural break and then we examine all 
the previous characteristics in the two samples. In the last sections of this 
chapter we comment on Fama and French 3-factor model and on Carhart 4-
factor model. Chapter 6 finally includes the conclusions of our study, summarizes 
our major findings and suggests some additional topics for further research.                                                                                                                                                                                                                            
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Chapter 2: Theoretical framework 
 
2.1 History of hedge funds 
 
Hedging out the undesirable risk was a common activity in financial markets for 
centuries. For instance, in the 1800s commodity producers used forward 
contracts in order to protect themselves from unexpected changes in commodity 
prices. The history of hedge funds started more recently, when the first hedge 
fund was formed by Alfred W. Jones and four of his friends in 1949. Alfred Jones 
was more of an intellectual than an investor and he fairly referred as the father 
of hedge funds. He had worked in the newspaper Fortune and that period wrote 
an article about the current investment trends. So, he wanted to try to create his 
own portfolio raising 100.000 dollars and set forth to try to minimize the risk in 
holding long-term stock positions by short selling other stocks and by using 
leverage in order to increase the returns. That investment novelty is now 
referred to as the classic long/short equities model. The following years Alfred 
Jones changed the structure of his investment vehicle from a general partnership 
to a limited partnership and adding a 20% incentive fee as a recompense for the 
managing partner. (Wikipedia, 2013) 
During the 60s hedge funds became widely known to the crowd. In 1966 the 
Fortune published an article which revealed an investment type which exceeded 
the performance of the mutual funds considerably making them more attractive 
to the new investors. In 1968 there were almost 200 hedge funds, and the first 
fund of funds that utilized hedge funds were created in 1969 in Geneva. This 
situation changed significantly the following years when many hedge funds 
closed during the recession of 1969 and 1970. In addition many hedge funds 
altered June’s strategy which focused on stock picking with hedging and chose 
riskier strategies based on long term leverage. These two facts caused huge 
losses in the market of hedge funds and the market crash in 1973 was inevitable.   
The next two decades the industry remained almost stable but in the late 1980s 
it received again the attention. In 1986 an article in Institutional investor 
advertised the double-digit performance of Julian Robertson's Tiger Fund. Again 
the hedge funds became popular and captured the attention of the public. 
Investors offered their resources to all the available strategies including 
derivatives, futures and options. The great development continued in 1990s. The 
number of the hedge funds increased dramatically, funded with wealth created 
in 1990s from the increases in the stock market. Furthermore there was 
expansion to the hedge fund strategies which included credit arbitrage, 
distressed debt, fixed income, quantitative, and multi-strategy. Institutional 
investors in USA changed also the structure of their portfolios and they started to 
invest greater portions in hedge funds.  
Unfortunately, history repeated itself and so the recent financial crisis affected 
the market of the funds. More specifically, many hedge funds restricted investor 
withdrawals and assets under management amounts declined. The attention still 
focuses on the failure of some hedge funds that’s why have been made some 
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attempts to regulate them. In 2004, the Securities and Exchange Commission 
required hedge fund managers and sponsors to register as investment advisors 
under the Investment Advisor's Act of 1940. This is considered as an innovative 
event that protects the investors. Despite troubles in the last few years, the 
hedge fund industry continues to grow. The development of fund of funds 
provide investors with higher diversification and reduces the minimum 
investment requirement to as low as $25,000 which makes the funds more 
accessible to the average investor. (Investopedia, 2013) 
In the past hedge funds were to preserve wealthy individuals who recognize the 
beneficial returns that hedge funds offered. In contrast, now more and more 
individuals and institutions have money to invest in hedge funds. This 
development occurred due to many reasons. Hedge fund returns are low 
correlated with the returns of the other traditional investments which mean that 
hedge funds are salutary in terms of portfolio efficiency. As mentioned above, 
hedge funds performed better than mutual funds which made them more 
attractive to the crowd. In addition, it is widely known that hedge fund managers 
are skillful personalities who know well the markets. This fact is difficult to be 
ignored. For all these reasons the number of investors of the hedge funds rises 
steadily and huge amounts are invested now in this area.  
 
 
2.2 Benefits and risks from hedge fund investment. 
 
The role of capital markets is to successfully provide capital and finance for 
economic growth and development worldwide. Hedge funds play a critical role in 
the financial markets, broadening the use of investment strategies, increasing the 
number of participating investors, and inflating the available capital. One key 
advantage of hedge funds in comparison with equities and bonds perform better 
in terms of risk and return. More specifically, they have historically higher 
return and lower risk. That’s why investors add hedge funds to traditional 
portfolios with other equities. It is generally accepted that history repeats itself; 
however, the previous performance is a controversial reason. 
Moreover, hedge funds offer flexibility to investors. They provide the ability to 
trade different securities simultaneously in several markets which maximizes 
opportunities for returns, improves risk management, and promote innovation 
in financial products, services, and strategies. Hedge funds have the opportunity 
to invest in any area where their managers believe they can outperform the 
market. 
Another advantage of hedge funds is that they are tax efficient. Unlike other 
funds, hedge fund managers are paid by their performance. Managers’ benefits 
are aligned with those of the investors due to the fact that incentive fees 
remunerate hedge fund managers only when returns are positive, while for 
instance mutual fund managers are paid according to the volume of assets 
managed, regardless of performance.  
The returns of the hedge funds tend to be uncorrelated both with the equity 
market and with the bond market. The low correlation offers the investors the 
chance to make their portfolio more efficient when they add hedge funds in it. 
The previous means that they have better return for the taken risk or in contrast 
lower risk for the given return. Consequently, adding hedge funds to an 
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investment portfolio provides diversification not otherwise available in 
traditional investing. The huge variety of hedge fund investment styles also 
provides investors with a wide choice of hedge fund strategies to meet individual 
investment objectives. All these arguments reveal the benefits of investing in 
hedge funds, but some people make the mistake to face the hedge funds as a ‘free 
lunch’. This is not always the case owing to the fact that as we mentioned before 
past performance is not a powerful reason and there is no guarantee that the 
high returns will continue to the future. When people invest in hedge funds they 
should pay attention to their diversity among other assets and not encounter it 
like very improved.  
Current trends support also Synthetic hedge funds which are different methods 
that attempt to replicate hedge fund returns. Hedge fund industry has boomed 
over recent years, various studies by investment banks have supported that 
hedge funds can no longer produce alpha in aggregate. Proponents of this new 
investment vehicle underline that synthetic hedge funds are cheaper than 
traditional hedge funds and provide investors with more transparency and 
liquidity. 
As any other type of investment, there are some specific downsides in the case of 
hedge funds. The most obvious disadvantage has to do with the high fees but 
there are many other types of risks which should not be ignored.  
In general, hedge funds differ from the other investment vehicles for some key 
reasons. Firstly, hedge funds face less regulation than other publicly traded 
mutual funds which allows them to hold substantial short positions into the 
market in order to preserve their capital when the market drops. In addition, 
they also could use heavy derivatives and leverage. All these reasons add 
complexity to hedge fund investments and hedge funds are exposed to Portfolio 
specific risk. As a result a good management of the portfolio is necessary. The 
manager should take some decisions about the structure of the portfolio: the 
proportion of long and short positions, if the role of derivatives is to hedge or to 
speculate and of course how the use of leverage reduces the total risk.  
Naturally, a significant source of risk in any kind of investment is Market risk. 
The value of our investment reduces because of adverse movements of the 
market variables, such as interest rates and exchange rates. This risk fluctuates 
and can be increased through leverage or could be reduced through hedging. 
Although many hedge funds are independent from market movements, many of 
them hold residual market exposure because of mismatches between long and 
short positions.  
Financial fraud is a major problem and has to do with all types of investment. In 
case of hedge funds, fraud could be expressed through two different ways. The 
first is the stealing of money from the funds and the other has to do with the 
returns. The returns could be overestimated in order to attract more investors so 
the funds gain additional performance fees. Extensive controls on valuation are 
required to fraudulent funds to ensure that fund’s returns cannot be overstated.  
Hedge fund investment is suffered from rumor based investment risk since is 
based on event news of rumors which do not have any base actually and so can 
cause losses to the amount invested.  
Another key drawback which bifurcates the investors has to do with regulation. 
In contrast to mutual finds, hedge funds do not have to register with SEC and 
operate under its control. This fact could be both an advantage and a 
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disadvantage for the investors depending on their perspective. Many investors 
prefer hedge funds’ flexibility due to this exception of regulation, while others 
support the transparency that the regulation offers.  
Hedge funds often trade in off exchange instruments which cause Liquidity risk 
to investors. The liquidity of the fund does not match the liquidity of the 
underlying investment, which can make the fund unable to pay the redemptions 
on time. (Chris Jones, Hedge fund of funds: a guide for investor, 2007) 
 
 
 
Figure 1 Global hedge funds: use of leverage. Source: 2003 by Van Hedge Fund Advisors 
International, Inc. and/or its licensors, Nashville, TN, 
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2.3 Hedge fund investment strategies 
 
It is common truth that hedge funds use a variety of dynamic investment 
strategies in order to find opportunities in the markets and then to actively trade 
their portfolio investments, aiming to maintain diversified and relatively high 
absolute returns (often using leverage mechanisms to enhance returns). A 
number of hedge funds try to exploit price anomalies in the market by taking 
advantage of possible pricing mismatches between two related bonds. Other 
hedge funds use computer models to find anomalies in relationship between 
different equity securities. Another class of hedge funds simply makes 
directional bets on market movements, after they have analyze different 
macroeconomic fundamentals. Additionally, some hedge funds use bottom-up 
researches and analysis in order to pick stocks or bonds that will have 
appreciation potential. Regardless of their strategies, most hedge funds are 
considered as much more active traders compared to mutual funds. Thus, hedge 
funds account for the majority of financial asset trading activity worldwide. 
There are five broad groups of hedge fund strategies: equity hedge strategies, 
event-driven strategies, macro strategies, relative value strategies and fund of 
funds of strategies. Relative value strategies and event driven strategies in many 
cases attempt to achieve returns that are uncorrelated with the market 
movements. Managers of these strategies search for price discrepancies between 
related securities, using a variety of derivatives and active trading based on 
computer driven models and research. The group of strategies called equity 
hedge and macro are affected by movements in the market and they require a 
sort of price anticipation in stocks, bonds, foreign exchange and physical 
commodities based on extensive research and model building. The final group of 
hedge funds strategies called fund of funds strategies has to do with funds that 
invest on other hedge funds in order to have diversification effects and 
consequently reduced idiosyncratic risk. 
Depending on the different sources of information concerning the hedge funds, 
the definitions and trading strategies of hedge funds vary and sometimes may be 
inconsistent with each other except the most basic ones. This happens due to the 
fact that hedge fund strategies have not been consisted with trading activities 
since their first days. Many strategies have deviated from their original strategic 
mission. Hedge funds are not obliged to report to regulators any changes in 
trading and strategic mandates, so it is difficult to assess and define the exact 
asset allocation and concentration of each strategy and what growth evolution 
they followed. For example, global international is one kind of strategy that can 
overlap strategies such as global macro and long/short equity. (David Stowell, 
An introduction to investment banks hedge funds and private equity, 2010)  
The different hedge fund strategies became more diversified, thus aiming to 
reduce the potential investment risk. As an example, during 1990, investments 
that have to do with macro events represented 39% of all hedge fund assets. By 
2008, this specific strategy represented only 20% of hedge fund assets. During 
the same period of time relative value and event-driven strategies combined 
together increased from 24% to 48% of all hedge fund assets. The hedge fund 
strategy classification is depicted in the following diagram: 
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Figure 2 Classification of the Strategies. Source: hedgefundresearch, 2013 
 
 
2.4 Strategy classification 
 
Equity hedge(equity long/short) strategies has to do with a core holding of 
long equities which are in the same time hedged with short sales of stocks or 
stock options. There are a number of managers who maintain a portion of assets 
within a hedged structure and they apply leverage tactics. In case of short sales, 
hedged assets may be comprised of an equal currency value of long and short 
stock positions. 
Equity market neutral strategies seek profits from pricing inefficiencies 
between related equity securities and in the same time they neutralize market 
risk exposure by combining long and short positions. Examples are portfolios 
with long positions in strong companies and short positions in companies which 
show signs of weaknesses. 
Quantitative directional strategies employ sophisticated quantitative 
techniques for analyzing data to gather information about future price 
movement and relationship between securities in order to find which securities 
to purchase and sale. 
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Short bias strategies involve the sale of securities not owned by the seller. It is 
used as a technique to take advantage of an anticipated price decline. It is the 
opposite of equity hedge as the bias is on the short side of the trade. The focus is 
gathered on overvalued companies. 
Event driven strategies are also called “special situation” strategies. These 
involve investing in opportunities arisen by significant corporate events such as 
mergers and acquisitions, spin-offs, bankruptcy recognition, share buybacks and 
recapitalization. Leverage tactics may be employed by some managers and the 
instruments include long and short common and preferred stocks, options and 
debt securities.  
Distressed/restructuring strategies invest in securities of companies where 
the security price is expected to be affected by a distressed kind of situation such 
as reorganizations, bankruptcies, distressed sales and corporate restructures. 
Leverage can be used and depending on the manager’s style, investments can be 
made in corporate debt, bank debt, common stock, preferred stock and warrants.  
Merger arbitrage strategies which are sometimes called “risk arbitrage” have to 
do with investments in event driven situations such as mergers, hostile 
takeovers and leveraged buyouts. Normally, the price of the target appreciates 
while the bidder company’s stock decreases, so they generate returns by 
purchasing stocks of the company being acquired and in some instances selling 
short the stock of the acquiring company. 
Global macro strategies have to do with leveraged bets on anticipated price 
movements of stock markets, interest rates, foreign exchange and several 
physical commodities. Managers may employ top-down approaches and invest in 
markets using any instrument to participate in expected market movements. 
Movements can arise from forecasted shifts in the global economy, political 
changes and global supply and demand for resources.  
Systematic diversified strategies employ an investment process designed to 
identify opportunities in markets exhibiting trending or momentum 
characteristics among individual instruments or asset classes. The investment 
processes typical as function of mathematical, algorithmic and technical models.  
Relative value strategies try to take advantage of relative discrepancies in 
prices between instruments such as securities, debt, options and futures. 
Managers may use mathematical, fundamental or technical analysis to determine 
misevaluations. Securities may be mispriced relative to underlying securities, 
related securities, group of securities or the whole market. 
Fixed income asset backed strategies are predicated on the realization of a 
spread between related instruments in which one or multiple components of the 
spread is a fixed income instrument backed physical collateral or other financial 
obligations other than those of a specific corporation.  
Fixed income convertible arbitrage strategies have to do with the purchase of 
convertible bonds and hedging a portion of the equity risk by selling short the 
underlying common stock. Some managers try to hedge interest rate exposure by 
selling Treasuries. The benefits from this strategy arise from the interest earned 
on cash resulting from the short sales of equities, from the coupon offered by the 
bond component and the “gamma effect”. The last has to do with the change in 
the volatility of the underlying equity. 
Fixed income corporate strategies are predicated on the realization of a spread 
between related instruments in which one or multiple components of the spread 
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is a corporate fixed income instrument, typically realizing an attractive spread 
between multiple corporate bonds or between a corporate and risk free 
government bond. 
Fixed income yield alternatives strategies are used by managers who invest in 
non-investment grade debt. The emphasis is gathered on assessing the credit 
risk of the issuer. Some of the available yield instruments are the reset securities, 
the pay-in-kind securities, the increasing rate notes, the step-up coupon 
securities, the split coupon securities and the usable bonds. 
Fixed income multi strategy strategies are predicated on the realization of a 
spread between related yield instruments in which one or multiple components 
of the spread contain derivative, equity, real estate, fixed income or combination 
of these or other instruments. 
Fund of Funds strategies invest through funds or managed accounts. Instead of 
investing in market instruments, they take positions in selected funds based 
mainly on the funds historical performance and returns. They can select a 
diversity of funds or they can invest into one specific fund with a minority equity 
stake. This strategy uses a diversified portfolio of managers with the ultimate 
goal to be lowering of investing with an individual manager. The fund of funds 
manager has the discretion to choose which strategies to invest in for the 
portfolio. The manager may allocate funds to numerous managers within a single 
strategy or with numerous managers in multiple strategies. The investor has the 
advantage of diversification among managers and styles using less capital. 
Fund of Funds conservative strategies exhibit one or both the following 
characteristics: seek consistent returns primarily by investing in funds that 
engage in more conservative strategies such as equity market neutral; exhibit a 
lower historical annual standard deviation that the Fund of Funds Composite 
Index. 
Fund of Funds diversified strategies exhibit one or both the following 
characteristics: invest in a variety of strategies among different managers; have 
historical annual return and/or standard deviation similar to the Fund of Funds 
Composite index; demonstrate close performance and return distribution 
correlation to the Fund of Funds Composite index. 
Funds of Funds market defensive strategies exhibit one or both the following 
characteristics: invest in funds that engage in short-biased strategies such as 
short-selling and managed futures; show a negative correlation to the general 
market benchmarks, for example the S&P. 
Fund of Funds strategic strategies exhibit one or both the following 
characteristics: seek superior returns by investing in funds that engage in more 
opportunistic strategies such as emerging markets and sector specific; exhibit a 
greater dispersion of returns and higher volatility compared to the Fund of 
Funds Composite index. 
 Emerging markets strategies invest in securities of companies or the sovereign 
debt of developing countries. The investments made are usually long. Emerging 
market include countries in Latin America, Eastern Europe, the former Soviet 
Union, Africa and parts of Asia. Some managers invest only in individual regions. 
For example, emerging markets-Latin America is a strategy that entails investing 
across Central and South America. (Armelle Guizot, The hedge fund compliance 
and risk management guide, 2007) 
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2.5 Hedge fund indices 
 
Initially, high net-worth individuals were attracted by hedge funds, but as time 
went by large institutional investors started to show interest for these 
investments. Endowments and foundations were followed by corporate and 
public pension funds. Generally, institutional investors demand three kinds of 
things: 
 
 Well defined investment process  
 Transparency 
 Relative returns 
 
The relative returns are the main reason for the index construction process 
which has three main benefits: 
 
 Transparency 
 Performance measurement 
 Asset allocation 
 
There are a great number of hedge funds indices, where these index are based on 
a different number of hedge funds, ranging from 38 to 8,500 funds. Some of the 
indices use simple averages while other follow a capital weighted process. 
Moreover, some index providers collect data themselves while in other cases the 
hedge fund managers are allowed to enter the data. Some hedge fund indices 
include managed futures also while other indices not. We can easily understand 
that there are many construction techniques of hedge funds indices and certain 
challenges must be addressed during the construction process. 
First of all, not only there is a short-time frame as major databases contain data 
starting from 1990s and afterwards, but also there is a survivorship bias, which 
arises when constructing a hedge fund index today based on hedge fund 
managers that have survived the time period of study and are available for index 
construction. Furthermore, there is a selection bias as hedge fund managers 
have a free option to report their data. Another challenge faced is the instant 
history or backfill bias as once a hedge fund manager begins to report his 
performance to a database, the provider backfills the hedge fund manager’s 
historical performance into the database. In addition, there is liquidation bias 
as it is common tactic for hedge funds not to report their returns prior to their 
closing down. Another issue faced is the strategy definition and style drift. 
There is no consistent definition of hedge fund styles among providers as a 
hedge fund manager that goes long the stock of a target company subject to a 
merger bid and short the stock of the acquiring company may be classified as 
relative value by one provider and event driven by another provider. Also the 
strategy style may change because of little action. A final challenge faced while 
constructing an index is whether a hedge fund index can be or should be 
investable. 
Concerning the subject of index providers, there are a number of providers that 
are considered more reliable and preferable than others. Hedge fund research 
(HFR) is one of the longest and most popular indices among investors, which is 
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based in Chicago and was established in 1992. Specialized in indexation and 
analysis of hedge funds, HFR seems to have the most detailed classification 
system. Except for details on historical performance and assets, HFR is a broad 
basis of information for hedge funds managers. Database underlying the indices 
produced consists of over 6500 funds.  Morningstar Morgan Stanley Capital 
Indices (MSCI) is another known provider of fixed and equity indices 
worldwide. It has been present in the hedge fund indexing market since 2002, 
but in his current form since 2008 when Morningstar purchased the MSCI hedge 
fund index family. Current operation is based on the vast hedge fund database of 
Morningstar. The official number of indices available from MSCI as of 2009 is 
1993. Standard and Poor’s is another high achiever in general index 
construction which started the hedge fund indices in 2002. From the very 
beginning S&P’s main index was a managed account based, investable index.  At 
present S&P offers investors a hedge fund evaluator, which is a tool that makes 
someone able to create a theoretical hedge fund portfolio. A final index provider 
is the Dow Jones Credit Suisse Hedge Fund (DJCS) where the former Credit 
Suisse/Tremont hedge fund indices rebranded after Credit Suisse Index Co. 
joined forces with Dow Jones Indexes in June 2010. One advantage of DJCS index 
over other suppliers is that it was the first and still the one of only few 
constructing its index on an asset weighted basis, something that guaranties a 
more accurate depiction of the market reality. Indices are constructed from a 
representative selection of hedge funds from a database consisting of over 5000 
funds. (Anson, M.J.P, CAIA LEVEL 1, An introduction to core topics in Alternative 
investments, 2009) 
 
2.6 Regulation 
 
Historically, hedge funds are private investment vehicles not open to the general 
investment public. This means that hedge funds face less regulation than publicly 
traded mutual funds but must conform to the national regulatory laws in their 
respective locations. The two summital financial regulators, the Security 
Exchange Commission and the Financial Services Authority do some slow steps 
to regulate them. However, it is supported that regulation is irreconcilable with 
the basic role of the hedge fund owing to the fact that they are characterized by 
their flexibility.  
Hedge funds inside the USA are subject to regulatory, reporting and record 
keeping requirements. Many hedge funds also fall under the jurisdiction of the 
Commodity Futures Trading Commission and are subject to rules and provisions 
of the 1922 Commodity Exchange Act which prohibits fraud and manipulation. In 
2004 the SEC began requiring hedge fund advisers, managing more than US$25 
million and with more than 14 investors, to register with the SEC under the 
Investment Advisers Act, but in 2006  the U.S. Court of Appeals for the District of 
Columbia overturned the rule and sent it back to the agency to be reviewed. So, 
in 2007 the SEC adopted a new rule which unlike the earlier challenged rule does 
not impose additional filing, reporting or disclosure obligation but does 
potentially increase the risk of enforcement action for negligent or fraudulent 
activity. Dodd Frank Wall Street Reform Act in 2010 requires SEC registration of 
advisers who represented funds with more than US$150 million in assets, and 
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funds with more than 15 US clients, and investors managing US$25 million. This 
event increased the number of hedge funds under state supervision.  
In European Union things are quite different. There hedge funds are primarily 
regulated through advisers managers and each country has their own specific 
restrictions on hedge fund activities. In 2012 the European Union approved a law 
that requires all EU hedge fund managers to register with national regulatory 
authorities. The purpose of the directive is to provide security and control. This 
directive requires the managers to reveal more information in a more frequent 
basis.  
Hedge funds are not required to provide information to the general public. Many 
funds select to report their data on multiple databases, many report only 
selected samples of their funds and there is an unknown number of funds which 
do not report their data to any database. The lack of information about the past 
performance causes some challenges to the researchers who in some cases have 
to merge multiple databases for their analysis. Considering the years from 1997 
to 2010 the average entry rate for the databases was 9% on an annual basis 
while the exit rate was much higher. When a fund exits from a commercial 
database does not necessarily mean the liquidation of the fund. There are many 
reasons behind this action. For instance, funds stop reporting their data because 
they have attracted adequate capital so the managers no longer seek for new 
investors. The opposite reason happens when the condition of a fund is very bad 
and so the reporting of the data makes the fund unviable. This entire situation is 
known as selection bias in commercial hedge fund databases. (Wikipedia, 2013) 
 
2.7 Fees paid to hedge funds 
 
Typically, hedge funds charge two levels of fees. It is generally known the ‘two 
and twenty’ rule which refers to 2% management fee and 20% performance fee. 
Regarding management fee, in hedge funds this fee is calculated as a percentage 
of the fund’s net asset value at the time when the fee becomes payable so the 
amount depends on the size of the capital invested. Invariably, management fees 
range from 1% to 4% per annum but the 2% is the common figure.  
In addition there is the performance fee which is calculated as e percentage of 
profits. More specifically, this fee may be charged by the investment manager 
that manages its assets calculated according to the increase in the Net Asset 
Value of the fund. Typically, hedge funds charge between 10% and 25% but the 
usual percentage is 20% of gross returns in performance fees.  
In some cases performance fees are imposed only after a performance target has 
been met. This is called Hurdle rate and is a level of return that the fund must 
beat before it can charge a performance fee. This percentage could be a fixed 
number (between 5%-8%) or a variable rate linked to short term interest rates 
(LIBOR). The purpose of the hurdle is to reward the fund for generating returns 
which are better than the market rather than for returns generated simply by 
movement in the market as a whole. 
Almost all hedge fund performance fees include a high watermark which 
declares that the performance fee applies to net profits. The previous means that 
if the NAV of a fund declines during a year, no performance fee will be payable to 
the investment manager. If the NAV subsequently increases over the following 
year back to the high water mark (but no higher), it would be objectionable for 
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the investor to be charged a performance fee on that increase because the 
investor has not yet made any return on its investment. So, hedge funds charge a 
performance fee on increases in NAV over the high water mark. (Wikipedia, 
2013) 
 
2.8 Structure personnel 
 
Everybody knows that a skillful personnel is necessary to every company in 
order to complete efficiently the functions of the business. There are plenty of 
ways to structure the hedge funds but the single hedge fund portfolio manager is 
a common structure and includes a fund administrator, a transfer agent, a prime 
broker, a custodian and a distributor.  
A hedge fund itself has no employees and no assets other than its investments. 
The portfolio which is structured by the manager is a separate entity and has 
employees. The managers of the funds have the overall authority of the functions 
of the fund. They could also hire other professionals such as lawyers, 
accountants, tax specialists etc who offer their advice and their services.  
The administrators assist the fund managers by providing their services to the 
fund. These services may include record keeping, valuation of the investments 
and accounting functions. The transfer agent also assists the manager in 
processing registrations and acquisitions and of course tries to maintain the 
existing shareholders. In some cases these tasks are applied internally from the 
managers. Prime brokers could be securities firms, or banks. They can execute 
trades ordered by or on behalf of the portfolio manager. Their services include 
lending money, counterparties of derivative contracts, settlements, provide 
services for short selling contracts. Another service provider in the hedge fund is 
the custodian who basically monitors margin requirement for trading purposes. 
These tasks could be applied by the prime broker. It depends on the structure of 
the fund. Finally, the distributor has the role to market the fund to potential 
investors.   
The visualized structure of the hedge fund is presented in the following figure:  
 
Figure 3 Hedge Funds Structure 
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Moreover, a board structure is also significant in order to take all the decisions 
and to ensure that the company conforms to the corporate governance. The 
hedge fund of funds may include: 
Chief Executive Officer (CEO). CEO is the person who manages the business of 
the fund and has the duty to ensure that there is independent and objective 
supervision of the investment. CEOs are sometimes more like a COOs or CIOs in 
smaller hedge fund of funds.  
Chief Investment Officer (CIO). This position oversees a team of professionals 
that have responsibilities such as managing and monitoring investment 
activities. It is important to have a CIO as coordinator of the investment process 
in order to lead the decision process and there is usually a team of three people 
who operate the fund.  
Risk Manager. This person is also indispensable in order to measure the risk of 
the underlying hedge funds and of the fund portfolios. Again this person should 
take independent decisions and report their risk concerns.  
Chief Operating Officer (COO). COO is responsible for the daily operation of the 
fund and reports usually with CEO. The previous operations include IT, 
compliance, client reporting etc. As it can clearly be seen, all these functions are 
important for the fund and they can cause troubles in case they do not complete 
effectively. The team for COO positions should be constructed with the properly 
staff and have to include at least 2 people. (Chris Jones, Hedge Fund of Funds: A 
Guide for Investor, 2007) 
 
2.9 Organizational Structure 
 
The hedge fund’s organizational structure is generally developed with a principal 
focus to minimize taxes and regulatory constraints. A great number of hedge 
funds are registered offshore. The main offshore locations are Cayman Islands 
(55%), Virgin Islands (15%) and Bermuda (10%). Onshore registrations can be 
found in locations such as the United States (65% to Delaware) and in Europe 
(31%).  The chosen domicile depends on the tax and regulatory environment of 
the fund’s investors. By creating an offshore domicile, the fund can avoid paying 
taxes on the increase in the value of the portfolio. However, investors in the fund 
will still pay individual taxes. 
Hedge funds are usually organized as a limited partnership for U.S based taxable 
investors. The general partner of the limited partnership is usually the hedge 
fund investment manager and investors are limited partners. Offshore investors 
that are non U.S entities and U.S entities that do not pay taxes (such as pension 
funds) invest through a separate offshore vehicle. Both onshore and offshore 
funds invest in a master feeder fund, which then co-invests in a master fund. The 
assets of the master fund are managed by the hedge fund investment manager. 
This kind of structure creates optimal tax and regulatory advantages both for the 
onshore and the offshore investors and at the same time the investment manager 
is able to manage all the invested funds together. The hedge fund investment 
manager does not retain and kind of interest in the master fund. If organized 
properly, this structure enables taxable investors to avoid paying taxes twice and 
also enables tax attempt investors to participate in the same investment 
management pool as taxable investors. (David Stowell, An introduction to 
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investment banks, hedge funds and private equity, 2010) The organizational 
structure which includes the Master Feeder fund structure is depicted in the 
following diagram: 
 
 
Figure 4 Organizational Structure Source eurekahedge, 2013 
 
 
2.10 Due Diligence 
 
Due diligence can be defined as the process followed by potential investors in 
order to identify best and the brightest of the hedge fund managers and 
ultimately the right hedge fund in which they are going to invest their capital. It 
can be a legal obligation, but the term will more commonly refer to voluntary 
investigations undertaken by investors. During a full blown and ideal due 
diligence process the investors must have be able to have a clear view about the 
structure, the strategy, the performance, the risk , the administrative 
environment, the legal environment and the references of the hedge fund. 
Considering the structural review the investor should know the hedge fund 
manager organization f.e the location, the offices, who is the CEO, who is the CIO. 
He must also know about the ownership, the registrations and the outside 
service providers such as the auditors and the prime brokers. As far as the 
strategic review the investor should be able to know the investment style, the 
competitive advantage of the fund, the current portfolio positions, the source of 
investment ideas and the capacity. In the performance review a potential 
investor should have a clear view of the list of funds and the assets under 
management, of the draw downs, of the statistical data such as the return, the 
volatility, the Sharpe ratio and the information ratio. Also he should know about 
the withdrawals and what was the impact of previous withdrawals to the 
performance. In the risk review a potential investor should be able to know 
about the risk management, for example the level of risk in the strategy, what 
risks are monitored, how risk is measured and how risk is manager. Moreover, 
he should know the leverage limits and information about the risk officers. 
Considering the aspect of the administrative review the potential investor 
must be in the position to have knowledge of the civil, criminal and regulatory 
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actions. Furthermore, the employee turnover, the account representatives and 
the disaster planning, which is the recovery plan to insure that trading and 
investment operations will not stop, should be in the information that the 
investor should gather through the due diligence process. A final aspect is the 
legal review and the reference checks where the type of investment, the fees, 
the lock-ups, the redemptions periods, the subscription amount, the advisory 
committee, the service providers and the existing clients should be in the 
knowledge of a potential investor of a hedge fund. (Anson, M.J.P, CAIA LEVEL 1, 
An introduction to core topics in Alternative investments, 2009) 
 
Chapter 3: Literature review 
 
In this day and this age, the economic and investment environment is more 
progressive than ever. More and more people deal with stock markets and 
investment vehicles. Hedge funds are one of them. More specifically, the 
performance of the hedge funds has puzzled investors and researchers for many 
years leading to a number of different researches and working papers 
considering various subjects like their performance, their biases, their 
persistence and their differences compared to mutual funds. So for the purpose 
of a better understanding of the present dissertation, we will examine the 
literature that has been developed over the subject of hedge funds. 
 
 Xiaoqing et al. (2010) studied the impact of the global financial crisis to the 
hedge fund industry. They use monthly data from 1994 to 2009 from the Center 
of International Securities and Derivatives Markets including active and inactive 
hedge funds, fund of funds, Commodity Trading Advisors and commodity pool 
operators. They examine the survivorship bias using two conventional measures. 
The first is based on the difference between median returns on surviving funds 
and dead funds while the second is based on the difference between median 
returns on surviving funds and all funds. Thereafter, they propose a new 
survivorship bias measure in order to capture the time between when a fund 
stops reporting and its eventual demise. They also calculate the birth and 
attrition rates of the hedge funds to reveal the number of the new entries and the 
number of dissolved funds in CISDM database. Moreover, they use a multifactor 
model to examine the risk and return performance of the hedge funds. More 
specifically, they use the 5 factor model proposed by Fung and Hsieh (2001). 
Subsequently to their research, they use the Chow test to examine for structural 
breaks in hedge funds performance, in October of 1998, in April of 2000, in 
March of 2003, and in February of 2007. The final step of their analysis includes 
a probability model to examine a set of fund characteristics as possible 
predictors of the likelihood of hedge fund failure considering many factors such 
as the size of the fund, its average asset value and its monthly return. Regarding 
their results, they find that that the older the age of a fund, the more regularly it 
submits to an audit of its books, and the better its pre crisis return performance, 
the more likely it survived the crisis. Although they find survivorship bias to be 
surprisingly low for 2008 and significantly lower than in previous years, they 
uncover a hidden survivorship bias months before the eventual demise of a fund. 
As for the Chow test, they conclude that managers alter their behaviour at the 
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specific time when a significant event occurs. Their multi regressions underline 
that the alpha estimates, while significant for the entire period, are not 
significant for the sub period that defines the global financial crisis, from 
February of 2007 through December of 2008. Thus, the average fund manager 
does not deliver significantly positive risk-adjusted excess returns during this 
period. 
  
 
Fung et al. (2008) investigate the performance, risk and capital formation in the 
hedge fund industry considering a period from 1995 to 2004. They merge their 
data from HFR, CISDM, and Lipper TASS Databases including 1603 funds. They 
also classify their sample into three categories: alive and reporting, alive but 
stopped reporting, and liquidated. The analysis is based on the seven factor 
model from Fung and Hsieh (2004). These factors include  the excess return on 
the S&P 500 index, a small minus big factor constructed as the difference 
between the Wilshire small and large capitalization stock indices, the excess 
returns on portfolios of look back straddle options on currencies ,commodities 
and bonds, the yield spread of the U.S. 10-year Treasury bond over the 3-month 
T-bill, adjusted for the duration of the 10-year bond and the change in the credit 
spread of Moody’s BAA bond over the 10-year Treasury bond, also appropriately 
adjusted for duration. For further analysis they identify breakpoints in 
September 1998 and in March 2000 to use a version of the Chow test. They also 
examine cross sectional differences in funds using a hypothetical investor who 
selects funds that exhibit superior performance and evaluates them over the past 
two years. They follow a process in order to identify the funds that deliver 
significantly positive alpha and segregate them from those that do not. 
Thereafter, they want to reveal the relationship between capital flows and 
subsequent risk adjusted performance. They specifically compute in each 
classification period the average quarterly flow experienced by all funds in the 
final year of that classification period. Then they group the funds into two sub 
categories based on their capital flows and finally they examine the performance 
of these two sub categories. The last step of their analysis includes portfolio 
construction which tracks the returns in the year after they were classified so the 
composition of the portfolio could change from year to year. Their results 
support that fund-of-fund returns are largely driven by their exposure to the 
seven risk factors of Fung and Hsieh while the average fund-of-fund does not 
generate alpha, except in the period between October 1998 and March 2000. 
They also separate these alpha-producing funds from the remainder and analyze 
the differences between these two groups. According to their findings alpha 
funds are less likely to be liquidated and have higher trend to deliver alpha than 
beta only funds. Alpha funds also receive greater capital inflows than beta only 
funds while they have lower probabilities of being classified in the future as have 
alpha funds, and have lower future information ratios.  
 
 
Billio et al. (2010) study the effects of financial crises on hedge fund industry 
and show that liquidity, credit, equity market and volatility are common risk 
factors for hedge fund strategies. Their analysis is based on monthly hedge fund 
returns derived from CSFB/Tremont database from 1994 to 2008. At the 
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beginning of their work they use linear factor models such as the CAPM and the 
arbitrage pricing theory which are the foundations of the asset management and 
then they extend the models using dummy variables and dynamic components in 
the volatility of idiosyncratic returns. In other words they measure the 
idiosyncratic returns as a residual of the linear factor model with a crisis dummy. 
In addition, they analyze the exposure of hedge fund strategies with a multi-
factor model based on regime-switching volatility. For each factor three 
exposures are estimated, one exposure to a factor when S&P500 is in the up 
market, one exposure to a factor when S&P500 is in the tranquil market and one 
exposure to a factor when S&P500 is in the down market. They find that find that 
hedge fund exposures to the S&P500 during crisis periods are smaller or 
negative compared to tranquil periods. This suggests that hedge fund managers 
reduce market exposures during the periods of high volatility. Another finding is 
that all the hedge fund strategies are exposed to the common latent factor during 
the period August-October 1998 where the Russian crisis happens and August-
September 2008 where the global financial crisis occurs. This latent factor also is 
characterized by leverage and arbitrage.  
 
Aggrawal and Jorion(2008) provide the first systematic analysis of 
performance patterns for emerging funds and managers in the hedge fund 
industry. Emerging funds and managers have particularly strong financial 
incentives to create investment performance and, because of their size, may be 
more nimble than established ones. The data is derived from TASS database from 
years 1996 to 2006. They separate the sample into a non-backfilled sample and a 
backfilled sample testing for their performance. In general backfill occurs when 
the performance start date is before the date the fund was added to the database. 
Moreover, they perform two types of analysis based on event time by forming an 
equally weighted portfolio of funds aligned on the first month of the reported 
performance and based on cohort by calendar year. In this type they group the 
funds based on the date that they start reporting their data, then they construct 
equally weighted portfolios of all funds which they have data and they find the 
average performance of that cohort. According to these analyses they find after 
controlling for backfill bias that the performance of the new hedge funds does 
deteriorate over time. Furthermore, researchers find evidence of 
outperformance during the first two years of fund’s existence. More specifically, 
emerging funds narrowly defined as the first two years of a hedge fund’s life, 
generate an abnormal performance of 2.3% relative to the later years. Their last 
finding provides strong evidence that, for individual funds, early performance is 
quite persistent. They find persistence for up to five years for emerging funds.  
 
Bollen and Whaley (2009) investigate hedge fund risk dynamics. Their 
purposes are to determine the most effective econometric technique for 
measuring changes in hedge fund risk and to gauge the economic significance of 
hedge fund risk dynamics. The data covers the period from 1994 to 2005 and are 
derived from the centre of international securities and derivatives markets 
database. The sample includes live funds, dead funds and manages future funds, 
as well as indices of both. They, apply two empirical models that allow for time 
series variation in risk exposures, and determine which is superior in the hedge 
fund context. The first is an optimal regression model, while the second is a 
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stochastic beta model that uses an autoregressive process for risk exposures. 
They use these to models to reject the null hypothesis of constant risk exposures 
by generating data under both alternatives. At a final step, they discuss both the 
advantages and the disadvantages of each approach. Considering their 
conclusions, through change point regression, they find significant changes in the 
risk factor parameters in about 40% of the sample of hedge funds. They also find 
that, for live funds, switches tend to occur early in the fund’s life and that 
switchers tend to have higher performance on average than non-switchers. 
Finally, they show that for the subset of funds with significant shifts in risk 
exposure, a substantial number are ranked incorrectly when constant parameter 
models are used for evaluation. This underlines the importance of having the 
correct structural model in assessing performance. 
 
 
 Fung and Hsieh (2008) use 4911 long short equity hedge funds from three 
databases and 7662 equity mutual funds CRSP survivorship bias free database 
from 1994 to 2008. They develop a simple theoretical model that captures the 
essence of long short equity strategies and consists of stock lenders, prime 
brokers and stock borrowers. They create a long/short equity strategy in three 
steps describing the long only strategy, the short only strategy and finally a 
combination of long/short strategy. They focus on two dynamic trading 
strategies, market timing and trend following. For market timing strategies they 
use the model developed from Merton (1981) while for trend following 
strategies they use the extension of this model. To be more analytical, the key 
difference between the two models is that the payout of a perfect trend follower 
is that of a look back straddle, and the exposure to the underlying asset is the 
same as the delta of such an option. As in the case of the market timer, we can 
proxy the monthly return of a trend follower using the return of a look back 
straddle, without having to directly estimate the deltas of the straddle for each 
day of the month. They show that the excess performance for long/short equity 
hedge funds is not contaminated by measurement errors from database biases 
such as survivorship and backfilled biases and they conclude from the first 
observation that alpha is sensitive to the level of market activities. The latter 
observation is consistent with the model's prediction in which long/short equity 
hedge fund managers have privileged access to the stock loan market benefiting 
from the attendant funding advantage. Although the delivery of persistent alpha 
to investors is, on average, limited to less than 20% of the population of 
long/short equity hedge funds, the good news is these alphas appear to be stable 
over time at approximately 36 basis points per month in excess of the risk-free 
rate. Moreover, they show that neither equity mutual funds nor long-bias equity 
hedge funds exhibit return sensitivity to short sale activities. 
 
Eling and Schumacher (2007) conduct an empirical study on the performance 
of hedge funds as they study the return data of 2763 hedge funds and they 
compare the Sharpe Ratio with twelve other performance ratios. The reason 
behind that is the fact that the Sharpe Ratio is adequate for the evaluation of 
investments funds whose returns are normally distributed, but the returns of 
hedge funds are far from normally distributed returns. The ratios that they use 
are : the Sharpe Ratio, the Omega Ratio, the Sortino Ratio, the Kappa 3 Ratio, the 
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Upside Potential Ratio, the Calmar Ratio, the Sterling Ratio, the Burke Ratio, the 
Excess return value at risk, the Conditional Sharpe Ratio, the Modified Sharpe 
Ratio, the Treynor Ratio and the Jensen Measure. The period that they use to 
gather the data was from 1985 to 2004.  Furthermore, they make a correlation 
ranking between the performance measurements as well as various kinds of 
robustness tests. The conclusion that they reach is that the choice of the 
performance measure does not affect the ranking of hedge funds as much as one 
would expect after reading the performance measurement literature. As they 
claim a possible explanation for that is the elliptical distribution that the hedge 
funds seem to follow. A final point of them is that both from a theoretical and a 
practical view the Sharpe Ratio is an adequate measure for analyzing hedge 
funds issues. 
 
Eling (2009) provides another study relative to hedge funds in which he studies 
empirical evidences of hedge fund performance persistence, a controversial 
issue in the academic literature for many years. Firstly, he reviews the recent 
studies and puts them in a joint evaluation of hedge funds performance 
persistence. After that, he finds different levels of hedge fund performance 
persistence depending on the statistical methodology and the hedge fund 
strategy that was employed. The performance persistence cannot be explained 
by the use of option like strategies, but merely and in some point it can be 
explained by backfilling and survivorship biases. Also, differences in the hedge 
funds strategies can be explained by return smoothing. The data that the study 
uses are from January 1996 to December 2005 and the total hedge funds 
gathered are 6.186 funds. In the performance persistence study there is an 
analysis of six time horizons (monthly, bimonthly, quarterly, half yearly, yearly 
and two yearly horizon) and six performance measurements (raw returns, 
Sharpe Ratio, two versions of alpha and two appraisal ratios) as well as six 
statistical methodologies (cross product ratio test, chi-square test, rank 
information coefficient, Spearman rank correlation test, cross sectional 
regression and Kolmogorov-Smirnov test. He concludes that there is short term 
performance persistence for horizons up to six months, but he also finds that the 
persistence significant levels are lower the longer the time horizon is. Finally, he 
shows that the use of different methodologies is one of the key drivers for mixed 
results in the literature area. 
 
Eling et al. (2008) in an extension of the work of Eling and Schumacher (2007) 
ask whether there are also true performance ratios capable of being tailored to 
investment style. More specifically, they deal with the Sortino-Satchell, the 
FarinellI-Tibilletti and Rachev Ratios. Empirical experiments illustrates that if 
the ratios are tailored to a moderate investment style, they lead to rankings not 
too dissimilar to those found with the Sharpe Ratio. They reported monthly 
returns for 4.048 hedge funds, net of fees, for the period started from January 
1996 to December 2005. With the empirical analysis that they use they conclude 
that there is a partial confirmation of the Sharpe Ratio results from Eling and 
Schumacher (2007). As long as tailor-made ratios describe moderate and 
conservative investment styles the rank correlation with Sharpe Ratio is close to 
unit. However, ratios such as the FarinellI-Tibilletti and the Rachev are tailored 
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to describe more aggressive investment styles the rank correlation is drastically 
reduced and the Sharpe Ratio is questioned.  
 
 
Avramov et al. (2009) evaluate hedge fund performance portfolio strategies 
that incorporate predictability based on macroeconomic variables. The 
incorporation of predictability substantially improves the out-of-sample 
performance for the entire hedge fund industry as well as for the investment 
styles. While they also allow for predictability in fund risk loadings and 
benchmark returns, the major source of investment profitability is predictability 
in managerial skills. Their research was based in the perspectives of the Bayesian 
optimizing investors and for each of the investor they derive optimal portfolios 
and evaluate performance relative to Fung and Hsieh (2004) seven factor model. 
The period of time examined is between January 1990 and December 2008 with 
hedge funds monthly and net of fee returns. Their initial universe contained a 
total of 10.061 living funds and 12.784 dead funds. Using the optimal hedge 
funds portfolios of investors with different beliefs in managerial skills and 
predictability, they find that incorporating predictability in managerial skills is 
important in forming optimal hedge funds portfolios. The strategy that allows for 
predictability in managerial alpha, fund betas, and benchmark returns 
outperforms ex post those strategies that exclude predictability altogether or 
allow for predictability in betas and benchmark risk premia only. Their 
performance attribution shows that the strategy outperforms other portfolio 
strategies by selecting funds that generate statistically significant alphas. 
 
Joenvaara et al. (2009) examine facts about hedge funds performance and its 
sensitivity to database selection and the associated biases. Based on a database 
aggregation they were able to show that qualitative and quantitative differences 
about hedge fund performance arise from database differences in the coverage of 
dead funds and backfill bias. Once these kinds of database selection biases are 
bear in mind, they found that fund share restrictions are not associated with 
higher hedge fund performance while funds with better managerial incentives 
outperformed. Furthermore, they proof that hedge funds deliver on average 
statistically significant abnormal performance on an equal weighted basis, as 
well as across investment strategies, domiciles, size categories and time-periods. 
Finally, they have a detailed appendix where they describe their database 
aggregation and they make recommendations to researchers and generally users 
of hedge funds databases about database selection, comparison and 
construction. 
 
Nohel et al. (2010) examine situations where the same hedge fund manager 
simultaneously manages mutual funds and hedge funds. They document 344 
such cases that involve 693 mutual funds 538 hedge funds. Proponents of this 
practice argue that it is essential to hire and retain star performers. The period of 
the different samples used were all after 2000 with different periods examined 
in a separate way.  To evaluate the performance they used the Carhart 4 factor 
model which measures the abnormal returns, they used risk adjusted 
performance of side by side funds, performance of side by side mutual funds 
relative to peer funds, performance of side by side hedge funds relative to peer 
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funds, performance of side by side managers based on regressions, performance 
based on manager background and fund performance before and after 
introducing side by side management. By analyzing all these they reached to 
certain conclusions such as the fact that mutual funds whose managers 
simultaneously manage hedge funds, significantly outperforms peer funds, 
something that is consisted with the privilege being granted for the most 
talented managers. Also, taking together the results they cast doubt on the 
notion that side by side managers seek to benefit their hedge funds investors at 
the expense of their mutual funds investors. Thus, there is no evidence of welfare 
loss for mutual funds investors due to exploitation of conflicts of interest. 
 
Jagannathan et al. (2008) examine the question about whether there are hot 
hands among hedge fund managers. This allows them to identify managers with 
valuable kind of skills and also to control for option like features in inherent in 
returns from hedge funds strategies. They also take into account the possibility 
that reported asset values may be based on stale prices.  In their methodology 
they use econometric tools to derive the relative performance of a hedge fund, 
the relative performance factor selection, the performance estimation and the 
test for hedge fund performance persistence.  Also, a Monte Carlo Simulation was 
used to capture the option like features. The data for this research were gathered 
through the Hedge Fund Research (HFR) and they cover the period started from 
May 1996 until April 2005. Through their findings they reached to certain 
conclusions such as the fact that there is evidence of performance persistence of 
funds relative to their style benchmarks. It appears that 25% of the abnormal 
performance during a three year interval will spill over into the following three 
year interval. Moreover, they provide further support for the interpretation of 
performance persistence as evidence of superior managerial talent by finding 
that there is strong evidence of performance persistence among top hedge funds 
while finding little evidence of persistence among bottom funds. Their findings 
are also consistent with the evidence of out of sample superior performance of 
portfolios of past winners.  
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Chapter 4: Methodology 
 
4.1 Introduction 
 
The main objective of the present study is to examine and analyze the 
performance of the hedge funds in order to evaluate whether the different hedge 
fund investment styles can be considered as sound investments in times of 
economic turmoil such as the recent economic crisis that started in 2007 and its 
consequences continue until nowadays, although some economies have managed 
to gradually recover. In order to investigate this matter in a reasoned way and 
achieve the academic purpose of providing knowledge, we applied a formal 
methodological framework. 
 
The methodology part of this dissertation includes a review of the research 
method and design appropriateness, a discussion of the population and sample. 
First of all, the material used in this thesis are solely based on secondary sources 
of information such as literature and previous studies in the hedge fund 
universe, like academic books, articles and academic papers accessed through 
the different databases. Using them it allows us to build the theoretical 
foundation. In this point we must highlight that, the data for the investment 
styles of hedge funds are collected via the Bloomberg database. From the whole 
population of the different investment styles, the investment styles selected are: 
equity hedge, equity market neutral, quantitative directional, short bias, event 
driven, distressed, merger arbitrage, global macro, systematic diversified, 
relative value, fixed income asset backed, fixed income convertible arbitrage, 
fixed income yield alternative, fund of funds, fund of funds defensive, fund of 
funds diversified and fund of funds strategic. The specific investment styles were 
chosen due to the fact that they represent the global region and include a great 
number of funds. Every investment style is collected based on the HFRI monthly 
index.  Also, there were three market indices, two to measure equity 
performance and one to measure the bond performance. The data collected for 
every investment style start from January 1st 2007 till December 31st 2012. The 
prices were collected every month, as HFRI is a monthly index, given a total 
number of 72 observations for each investment style. The research method used 
in order to examine the performance of hedge funds is quantitative as we tried 
through the empirical investigation and the numerical results gathered, to reach 
to specific conclusions regarding the research questions. Quantitative methods 
are used in order to draw high-level of conclusions in a broad set of research 
areas. The quantitative approach is conducted by analyzing and evaluating the 
investment styles econometrically through regression analysis using skewness, 
kurtosis, R squared, alpha, beta, and correlation coefficient between each style. 
The above econometric figures were measured using the program Stata. 
Furthermore, we measure the performance of the hedge funds calculating some 
basic ratios which contain the Sharpe ratio, the Information ratio, the Treynor 
ratio, the Sortino ratio, the Sterling ratio and the Omega Ratio. The ratios as well 
as the risk and return of hedge funds are calculated using Microsoft Excel. 
Another important approach that this research follows is the breakdown of the 
time period into two sub periods in order to have a more clear view, considering 
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what happened in the period from 2007 to 2012.  The first period is from 
January 2007 till June 2009 and the second period is from July 2009 till 
December 2012. We test this presence of a structural brake by applying the 
Chow test (1960) in order to see whether this breakpoint affected substantially 
the coefficients (alpha and beta) of the hedge fund strategies across the two 
periods examined. The split is also based in a three consecutive period 
downtrend of the USA gross domestic product (GDP) as it was considered an 
indicator of an economic slowdown. After that in an attempt to have more 
elements about the performance and the so called alpha factor of each hedge 
fund strategy, we use the Fama and French (1993) three factor model where we 
check about the abnormal returns. All the historical values considering the 
return of the market minus the risk free, the Small Minus Big size factor and the 
High Minus Low value factor are retrieved from the Kenneth French’s web page. 
As an extension to the Fama and French three factor model we use the Carhart 
(1997) four-factor model which includes not only the three factors of Fama and 
French but also the momentum factor which is also known in the industry as the 
Winners Minus Loosers MOM factor. The Carhart model is used as an active 
management and fund evaluation model. 
 
 
Through the quantitative approach we try to give answers and to draw 
conclusions to the following questions: 
 
 Did hedge funds performed well during the recent crisis? 
 Have they achieved their ultimate goal to deliver positive returns 
independent of the market conditions? 
 What’s the relationship between risk and performance during the recent 
bear market? 
 Which investment styles seem to over perform and which to 
underperform?        
    
 In the following part of the methodology we cite the risk adjusted returns and 
the ratios used while we were conducting the research.    
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4.2 Return measures, risk measures, risk adjusted return 
measures and ratios 
 
Return in the economic theory is considered the gain or loss of a particular 
investment during a specific period of time. The return consists of the income 
and the capital gains relative to the initial outlay. Usually, it is quoted as a 
percentage. Theory suggests that the more risk an investor take, the greater the 
return potential. (Investopedia, 2013) 
 
    %100)/ln(
1
xPPR ttt   
 
Where Rt denotes the return at time t 
 Pt denotes the price at time t 
 ln denotes the natural logarithm 
 
 
The simple average return is calculated the same way a simple average is 
calculated for any set of numbers; the numbers are added together into a single 
sum, and then the sum is divided by the count of the numbers in the set. 
 
nsrrE /)()(   
 
Where E(r) denotes the average return 
 r(s) denotes return of each period 
 n denotes the number of observations 
 
In finance, risk is defined as the chance that the actual return of an investment 
will be different than the expected. Risk includes the possibility of losing some or 
all of the original investment. Risk is usually calculated with the standard 
deviation and the variance. 
 
Risk is measured by the standard deviation of the investment’s returns. 
Standard deviation is also known as historical volatility and is used by investors 
as a gauge for the amount of expected volatility. Standard deviation is the square 
root of Variance which is another measure of an investment’s risk. 
(Investopedia, 2013) 
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 Where n  denotes the number of data points 
 denotes the mean of xi 
xi denotes each of the value of the data 
 
Covariance is a measure of the degree to which returns on two risky assets 
move in tandem. A positive covariance means that asset returns move together. 
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A negative covariance means returns move in an inverse way. (Investopedia, 
2013) 
   )()(
1
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i
 
 
Where n denotes the number of the data points 
 denotes the mean of xi 
xi denotes each of the value of the data 
y denotes the mean of yi 
yi denotes each of the value of the data 
 
Correlation coefficient is a measure that determines the degree to which the 
returns of two investments are linearly associated. The correlation coefficient 
takes values from -1 to +1. A -1 correlation coefficient indicates perfect negative 
correlation, and +1 indicates perfect positive correlation. (Investopedia, 2013) 
The correlation coefficient is calculated as follows 
    
    
yxyx rrCovxy /)( ,  
 
Where ρxy denotes the correlation coefficient of xy assets 
 Cov(rx,ry) denotes the covariance of xy assets 
 σx,σy denotes the standard deviation of asset x and y 
 
 
 
Excess return in economics is the investment returns of a security or portfolio 
that exceeds a benchmark, index or risk free investment. (Investopedia, 2013) 
     
Risk adjusted return measures are tools that refine an investment's return by 
measuring how much risk is involved in producing that return, which is 
generally expressed as a number or rating. There is a variety of risk adjusted 
return measures and each risk measure is unique in how it measures risk. In our 
analysis we take into consideration the Sharpe, the Information, the Treynor, the 
Sortino and the Sterling ratio. 
 
The Sharpe ratio measures the excess return over risk free per unit of deviation 
of the investment asset and characterizes how well the return of an asset 
compensates the investor for the risk taken. When we use this ratio to compare 
two assets, the one with a higher Sharpe ratio provides better return for the 
same risk (or, equivalently, the same return for lower risk). Moreover, a negative 
ratio means that the asset has negative risk premium so we do not choose this 
when we make investment decisions.  (Stuart McGrary, Hedge fund course, 
2005) The formula for the Sharpe ratio is:  
 
pfpp rrS /  
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Where rp is the average return for each strategy 
rf is the risk free interest rate 
σp is the standard deviation for each strategy 
 
The information ratio is another measure of risk adjusted return and is defined 
as expected active return divided by the tracking error. Active return is the 
difference between the return of the security and the return of a selected 
benchmark index, and tracking error is the standard deviation of the active 
return. Generally a high ratio can be achieved by having a high return in the 
portfolio, a low return of the index and a low tracking error so the higher the 
ratio the better the performance of the fund. (Bodie, Kane, Marcus, Investments, 
2011) Information ratio is calculated as follows:  
 
 
    
ABP RRIR /  
 
 
For the purposes of the present study the numerator represents the excess 
return between each strategy and the return of the benchmark HFRIFOF. While 
the denominator represents the tracking error which is standard deviation of the 
difference between returns of the portfolio and the returns of the index 
 
 
The Treynor ratio is the measurement of the returns earned in excess of the 
return of the risk free asset rate per each unit of market risk assumed. It is 
similar to the Sharpe ratio, with the difference being that the Treynor ratio uses 
beta as the measurement of volatility. The higher the Treynor ratio, the better 
the performance of the portfolio. (Stuart McGrary, Hedge fund course, 2005) The 
formula for this ratio is:  
 
 
    
pfpp rrT /    
 
 
Where rp is the average return for each strategy 
rf is the risk free interest rate 
βp is the beta for each strategy and is calculated dividing the covariance         
between each strategy and the benchmark with the variance of the 
benchmark.  
 
 
The Sortino ratio measures the risk-adjusted return of an investment and is 
calculated using the excessive return of each hedge fund clone over the risk free 
interest rate, divided by the standard deviation of negative asset returns. This 
differentiation of upwards and downwards volatility allows the calculation to 
provide a risk-adjusted measure of a security or fund's performance without 
penalizing it for upward price changes. (Stuart McGrary, Hedge fund course, 
2005) The Sortino ratio is calculated as follows:  
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Where R is the average return 
T is the target or required rate of return for the investment strategy under     
consideration. In our specific case we consider the minimum required 
rate as the risk free interest rate.  
DR is the standard deviation of the negative returns.  
 
 
The Sterling ratio is a comparison of historical reward and risk. Sterling Ratio is 
equal to the average annual rate of return for the past three calendar years 
divided by the average of the maximum annual drawdown in each of those three 
years plus 10%. The Sterling ratio is exclusively applied to hedge funds and the 
higher the ratio the more return will be for the same risk or the same return for 
less risk. (Wikipedia, 2013) 
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The Omega ratio is another significant ratio due to the fact that it contains much 
information about the return distribution including mean, variance, skewness 
and kyrtosis. Omega represents the cumulative probability of an investment's 
outcome above an investor's defined return level, to the cumulative probability 
of an investment's outcome below an investor's threshold level. In our study the 
monthly inflation rates in the USA are chosen as a minimum acceptable return. 
This ratio is calculated by dividing the expected returns in two parts. The first 
contains the returns above the expected rate while the second includes those 
returns below the expected rate. In general investors prefer assets with high 
omega ratio in order to maximize the potential for making the desired level of 
return, and minimize the probability of extreme losses.  However, an investment 
with a high Omega Ratio may have a higher volatility than an investment with a 
high Sharpe Ratio. (Evestment, 2013) 
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Where F is the cumulative distribution function of the returns 
 r is the threshold defining the gain versus the loss 
 
Another category of ratios are the up percentage ratio, the down percentage 
ratio and the gain ratio. 
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Up percentage ratio measures the number of periods that a fund outperformed 
the benchmark when the benchmark increased, divided by the number of 
periods that the benchmark return increased. The larger the ratio, the better.  
(Evestment, 2013) 
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Where: 
Ri = Return for period i 
RDi = Benchmark Return for period i 
N = Number of Periods 
Li = 1 (if Ri ≥ RDi and RDi ≥ 0) Else 0 
LDi = 1 (if RDi ≥ 0) Else 0 
 
On the contrary Down Percentage Ratio measures the number of periods that a 
fund outperformed the benchmark when the benchmark was down, divided by 
the number of periods that the benchmark was down. The larger the ratio, the 
better. (Evestment, 2013) 
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Where: 
Ri = Return for period i 
RDi = Benchmark Return for period i 
N = Number of Periods 
Li = 1 (if Ri ≥ RDi and RDi < 0) Else 0 
LDi = 1 (if RDi < 0) Else 0 
 
 
The percentage gain ratio is simply the ratio of portfolio returns greater than 
zero compared to the benchmark returns greater than zero. Clearly the higher 
the percentage gain ratio the better although up and down ratios capture 
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indicators of much more value. (Practical Risk-Adjusted Performance 
Measurement, Carl R. Bacon, 2012) 
 
 
 
Where: 
 = number of portfolio returns greater than zero 
 = number of benchmark returns greater than zero 
 
 
Chapter 5: Empirical Findings 
 
5.1 Risk- Return 
 
Our analysis starts examining the average return and the standard deviation of 
all the hedge fund strategies and the relationship between them. The correlation 
coefficient is also examined in this part of the analysis.  
 
Figure 5 Average Returns of Strategies 
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Considering the average returns, the strategies that present the highest returns 
are the Fixed Income Asset Backed with 0.73% and the Relative Value Total 
strategy with 0.44%, while the strategies with the lowest average returns are the 
Short Bias with -0.46% and the Fund of Funds Strategic with -0.02%. Only four 
out of the twenty four strategies provide negative average returns during this 
period of time. 
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Figure 6 St. Deviation of Strategies 
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As far as the standard deviation, we observe that the strategies with the highest 
standard deviation are the S&P index with 5.26% and the Emerging Market 
strategy with 4.00%, while the strategies that presented the lowest standard 
deviation are the Merger Arbitrage with 0.95% and the Equity Market Neutral 
with 0.94%.  The figures of standard deviation refer to a monthly base also. In 
general, the risk-return relationship is based on the fact that managers are risk 
averse. This approach is well accepted in theories of decision making of 
individual rationality and maximization of utility and supports a linear positive 
relationship between risk and return. However, in our specific case is noticed 
also the opposite fact. For instance, the S&P index has the highest standard 
deviation among the strategies while it has negative return. In addition, fixed 
income strategy has the highest return while its risk is relatively low in 
comparison with the other strategies. This situation was examined by a scientist 
called Bowman in 1980 and is known as ‘Bowman’s Paradox’. Bowman did 
exclusive research and sampling from different industries and he found a 
significant negative relationship between risk and return for firms that were 
performing well, as well as for poorly performing firms. The negative 
relationship between risk and return implies that investors must have swapped 
from being risk-averse to risk-seekers and this can be experienced in any 
institution whether the institutions are performing well or not.   
The correlations are calculated among all the strategies and of course between 
each strategy and the whole index. In general a -1 correlation indicates perfect 
negative relationship, and +1 correlation indicates perfect positive relationship. 
Excluding Macro, Systematic diversified, Short bias, and Market Defensive 
strategies all the others are characterized by high correlation coefficient with the 
HFRI index. The results vary between 0.79 and 1 which indicate a strong linear 
positive relationship between HFRI and its strategies. Another significant 
characteristic is that Short bias strategy has only negative correlations with one 
exception from Systematic diversified strategy which is close to 0. In addition, 
the correlations between the bond returns and the strategy returns are negative 
with the exception again from the Systematic diversified strategy. In general, the 
rest of the values are nearly positive and most of the times higher than 0.5.  
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Table 1 Correlations between the strategies 
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5.2 Ratio analysis 
 
In the following tables we examine the performance of hedge funds strategies 
based on the Sharpe ratio, the Information Ratio, the Treynor Ratio, the Sortino 
Ratio, the Sterling Ratio and the Omega ratio.  
 
Figure 7 Sharpe Ratio Graph 
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Considering the first ratio examined we observe that the strategies with the 
highest Sharpe ratios are the Fixed Income Asset Backed strategy with 47.51% 
and the Relative Value Total strategy with 12.88%. So, these strategies provided 
better return for the same risk (or, equivalently, the same return for lower risk). 
We also observe that the strategies with the lowest Sharpe ratios were the Short 
Bias strategy with -17.82% and the Emerging Market Neutral with -17.17%. 
Eleven out of the twenty four strategies examined provided negative Sharpe 
ratios. 
 
Figure 8 Information Ratio Graph 
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As far as the Information ratio, we can see that the strategies with the highest 
ratios are again the Relative Value Total with 55.91% and the Fixed Income Asset 
Backed with 48.97%.  The lowest ratios are observed by the Short Bias strategy 
with -8.92% and the Fund of Funds Strategic with -3.46%. Only four of the 
examined strategies provide a negative Information ratio.  
 
Figure 9 Treynor Ratio Graph 
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Another important ratio examined is the Treynor ratio. For the Treynor ratio the 
strategies with the highest percentages are again the Fixed Income Asset Backed 
Strategy with 1.55% and the systematic diversified with 0.55% while the 
strategies with the lowest percentages observed are the Bond index with -0.56% 
and the Equity Market Neutral. We must highlight here that the only difference 
between the Sharpe and the Treynor ratio is that the Treynor ratio uses beta as 
the measurement of volatility. Eight out of the twenty four strategies provide a 
negative Treynor ratio. 
 
Figure 10 Sortino Ratio Graph 
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Further to these ratios, we have the Sortino Ratio and the strategies that have the 
highest percentages are the Fixed Income Asset Backed with 63.62% and the 
Bond index with 27.91%. On the other hand, the strategies in which the lowest 
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ratios are observed are the Short Bias with -29.29% and the Equity Market 
Neutral with -18.86%. Ten out of the twenty four strategies provide a negative 
Sortino Ratio. 
 
Figure 11 Sterling Ratio Graph 
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A further ratio analyzed in this table was the Sterling ratio. The strategies that 
present the highest Sterling Ratio are the strategies with the highest percentages 
which are the Emerging Markets with 28.09% and the Fixed Income Convertible 
Arbitrage strategy with 19.22%, while the strategies with the lowest percentages 
are the Fund of Funds Strategic with -0.52% and again the Short Bias strategy 
with -16.62%. Only four out of the twenty four strategies provide a negative 
Sterling ratio. 
 
Figure 12 Omega Ratio Graph 
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Omega ratio represents the probability of gains to losses relative to the threshold 
which in our thesis is chosen the inflation rate. In use, Omega sometimes shows 
markedly different rankings of funds from those derived using Sharpe ratios, 
because of the additional information it employs. However, in our case the 
highest omega ratio is from Fixed income Asset backed index as examined in 
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Sharpe, Sortino and Treynor Ratio and is equal to 3.22. The following assets are 
the bond and the Relative value total index both of them with Omega ratios equal 
to approximately 1.48. As a result, using the simple rule of preferring more to 
less, these assets are more preferable than the others in terms of omega. In 
contrast, the lowest ratios are observed from Short Bias index and from 
Conservative index and are equal to 0.65 and 0.67 respectively. In general, 13 out 
of 21 strategies have omega ratio higher than 1 while the rest of them have ratio 
lower than 1.  
 
In the following tables we examined the performance of the different hedge 
funds strategies based on the percentage gain ratio, the up percentage ratio and 
the down percentage ratio. 
 
Figure 13 Gain Ratio Graph 
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We examine the percentage gain ratio and the strategies with the highest 
percentages are the Fixed Income Asset Backed with 130.23% and the Relative 
Value Total with 118.60%. On the other hand, the lowest percentages are 
presented in the Short Bias strategy with 65.12% and the Macro Total together 
with the Systematic Diversified strategy with 81.40%. Thirteen out of the twenty 
three examined strategies provide a gain ratio above 100%. 
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Figure 14 Up percentage Ratio Graph 
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Another ratio examined is the Up percentage ratio. The strategies that present 
the highest Up percentage ratio are the Equity Hedge, the Emerging Markets and 
the Fund of Funds Strategic with 76.74%. In the same time, the strategies with 
the lowest up percentage ratio are the Equity Market Neutral with 16.28% and 
the Short Bias strategy with 13.95%. Nine out of twenty three examined 
strategies provide an up percentage ratio below 50%. 
 
Figure 15 Down percentage Ratio 
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The final ratio examined in this specific chart is the down percentage ratio. The 
strategies that present the highest percentage ratio were the Fixed Income Asset 
Backed with 96.43% and the Relative Value Total with 92.86%. In contrast, the 
strategies with the lowest down percentage ratio are the Equity Hedge together 
with the Emerging Markets with 25.00% and the Fund of Funds Strategic with 
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14.29%. Six out of the twenty three examined strategies provide a down 
percentage ratio below 50%. 
 
5.3 Regression analysis 
 
In this part of our thesis we perform the regressions between the return of each 
strategy against the return of the index HFRI in order to evaluate their 
performance taking into consideration intercept, slope, R square, skewness and 
kyrtosis. The regression equation is:  
 
exbaY
 
Where Y denotes the dependent variable which is the return of each strategy 
X denotes the independent variable which is the return of HFRI fund of 
funds  target index.  
a denotes the intercept 
b denotes the slope 
e denotes the regression residuals   
We obtain the following results: 
 
 
Table 2 Regression Summary 
 
Regression summary (71 observations) 
  a b R2 tstat a tstat b   a b R2 tstat a tstat b 
HFRIFOF-
HFRIEHI 
0,0010 1,509 85,90% 0,91 20,52 HFRIFOF-
HFRIEM 
0,0020 2,036 83,58% 1,06 19,46 
HFRIFOF-
HFRIMI 
0,0032 0,428 26,82% 2,05 5,03 HFRIFOF-
HFRIRVA 
0,0044 0,885 81,85% 4,85 17,64 
HFRIFOF-
HFRIFOFD 
0,0001 0,946 99,25% 0,56 95,83 HFRIFOF-
HFRIMAI 
0,0027 0,419 65,85% 4,09 11,54 
HFRIFOF-
HFRIEMNI 
0,0004 0,383 55,79% 0,63 9,33 HFRIFOF-
HFRIFIMB 
0,0073 0,344 32,89% 6,79 5,81 
HFRIFOF-
HFRIEDI 
0,0027 1,133 86,59% 0,007 0 HFRIFOF-
HFRISHSE 
-0,0047 -1,351 42,94% -1,39 -7,21 
HFRIFOF-
HFRIDSI 
0,0026 1,113 79,57% 2,14 16,39 HFRIFOF-
HFRIENHY 
0,0008 1,379 77,07% 0,49 15,23 
HFRIFOF-
HFRIFOFC 
0,0001 0,804 93,61% -0,32 31,79 HFRIFOF-
HFRIEMG 
0,0029 1,666 85,94% 1,97 20,54 
HFRIFOF-
HFRIFIHY 
0,0028 1,047 67,95% 1,8 12,09 HFRIFOF-
HFRIFOFS 
-0,0001 1,227 97,97% -0,44 57,72 
HFRIFOF-
HFRICAI 
0,0036 1,585 70% 1,59 12,69 HFRIFOF-
HFRISRE 
0,0024 1,111 62,88% 1,31 10,81 
HFRIFOF-
HFRIMTI 
0,0038 0,304 4,85% 1,31 1,88 HFRIFOF-
HFRIFOFM 
0,002 0,447 24,44% 1,19 4,72 
HFRIFOF-
HFRIFI 
0,0026 0,905 77,74% 2,44 15,53 HFRIFOF-
SPX 
-0,0001 2,014 49,90% 0 8,29 
       HFRIFOF-
GSIRBMS 
0,0036 -0,275 17,12% 2,71 -3,78 
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Table 3 Moments Summary 
 
Starting our analysis we focus on the intercept which represents the return of 
each separate strategy if the return of the HFRI is equal to 0. We observe both 
positive and negative values. Another important element has to do with the t-stat 
value which should be in absolute value higher than 1.96 in order to consider a 
value significant at the 95% confidence interval. In our specific case it is 
observed that 15 out of the 23 regressions have insignificant a values. The 
highest intercept derives from Fixed income asset backed index and is equal to 
0.0073. This means that the return of this strategy will be equal to 0.73% on 
monthly basis if the return of the HFRI fund of funds index is equal to 0, so has 
higher yields than those justified by the risk in terms of beta coefficient and 
finally this strategy appears very attractive to the investors. Moreover, Relative 
value total index comes second in terms of intercept and has a constant value 
equal to 0.0044. The other strategies with significant and positive a values are 
Macro total index, Emerging markets total index, Merger arbitrage index, 
Conservative index, Distressed/Restructuring index, Multi strategy index and the 
bond. This means that all the previous strategies seem very appealing to 
investors due to their increasing performance. And this is totally logical when we 
remember the average returns of all these strategies. No one of them has 
negative rate of return, conversely, they all have very high yields. Another key 
comment is that there are no strategies with significant negative intercept.  
 
Slope b measures the systematic risk and it reveals that if the return of the HFRI 
fund of funds index increases or decreases by x%, then the HFRI strategy will 
increase or decrease by x% multiplied by the beta value. Regarding the 
significance level, two of the strategies have insignificant slopes at the 95% 
confidence interval, Event driven total index and Systematic diversified index. 
This declares that the movements of these two strategies are uncorrelated with 
 skewness kyrtosis max min  skewness kyrtosis max min 
HFRIEHI 
 
-0,877 4,272 0,061 0,099 HFRIEM -1,082 5,393 0,091 -0,156 
HFRIMI 0,320 2,520 0,041 0,026 HFRIRVA -2,321 11,433 0,038 -0,083 
HFRIFOFD 
 
-1,423 6,023 0,030 0,067 HFRIMAI -0,978 4,389 0,020 -0,029 
HFRIEM NI 
 
-1,215 4,928 0,018 0,029 HFRIFIMB -0,699 4,405 0,033 -0,031 
HFRIEDI 
 
-1,248 5,608 0,046 0,085 HFRISHSE 0,022 2,738 0,091 -0,106 
HFRIDSI -1,207 5,382 0,054 0,082 HFRIENHY -0,925 3,922 0,047 -0,095 
HFRIFOFC 
 
-1,950 7,943 0,023 0,060 HFRIEMG -1,099 5,882 0,077 -0,130 
HFRIFIHY 
 
-1,955 10,033 0,043 0,112 HFRIFOFS -1,230 5,174 0,041 -0,079 
HFRICAI 
 
-2,242 13,510 0,092 0,174 HFRISRE -1,282 5,643 0,052 -0,091 
HFRIMTI 
 
0,379 2,625 0,062 -0,045 HFRIFOFM 0,243 2,934 0,048 -0,032 
HFRIFI -2,119 10,729 0,038 0,087 SPX -0,781 4,067 0,102 -0,185 
     GSIRBMS 0,644 3,243 0,036 -0,023 
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the movements of the benchmark HFRI fund of funds. All the remaining 
strategies have significant betas. As it is observed 9 of the 21 strategies have b 
values higher than 1, so these strategies move in the same direction of the 
benchmark, but more than the HFRI fund of funds. The highest slopes are from 
the S&P500 index and Emerging markets total index which are approximately 2. 
This means that Emerging markets total index is the most aggressive among the 
others.  In addition, Emerging markets global index, Fixed income convertible 
arbitrage index, Equity hedge total index have also high betas which are 1.66, 
1.58 and 1.5 respectively. On the contrary, there is one strategy with negative 
beta, the Short bias index which is perfectly normal owing to the fact that this 
strategy moves to the opposite direction of the market. The bond has also 
negative beta which is equal to -0.27. In general a negative slope means that the 
asset moves to the opposite direction as compared with the targeted index. The 
rest of the strategies have betas between 0 and 1 so the return of these funds 
moves to the same direction of the return of the benchmark, but the movement is 
less than the movement of HFRI fund of funds. 
 
R square is a statistical measure that represents the percentage of a fund or 
security's movements that can be explained by movements in a benchmark 
index. R-squared values range from 0 to 100. An R-squared of 100 means that all 
movements of a security are completely explained by movements in the index. A 
high R-squared (between 85 and 100) indicates the fund's performance patterns 
have been in line with the index. A fund with a low R-squared (70 or less) doesn't 
act much like the index. A higher R-squared value will indicate a more useful beta 
figure. As it can clearly be seen, half of the regressions have quite high R square 
(higher than 70%) but the highest one is noted by the HFRI diversified strategy 
which is 99.25%, so close to 100%. Moreover, HFRI conservative index comes 
second in terms of R square and is again very high, 93.61%. On the contrary, 
HFRI Systematic diversified index, Macro index and Fixed income asset backed 
index have the lowest R squares which are 4.85%, 26.82% and 32.89% 
accordingly.  
 
Skewness is a measure of symmetry. The skewness value can be positive, 
negative or equal to zero. A positive skewness means that the distribution has a 
long right tail while on the other hand a negative skewness means that the 
distribution has a long left tail. A zero value indicates that the values are 
relatively evenly distributed on both sides of the mean implying a symmetric 
distribution. Kurtosis is a descriptor of the shape of a probability distribution 
and it measures the flatness of a series distribution. A normal distribution has 
kurtosis equal to 3. If kurtosis is higher than 3 the distribution is peaked 
(leptokurtic). However if kurtosis is lower than 3 the distribution is flat 
(platykurtic). A risk averse investor prefers a distribution with low kyrtosis and 
high skewness. In case of a positive skewness, it is possible to have a high excess 
kurtosis and to have no future extreme negative returns. The extreme returns 
will only be positive. This is only possible when the skewness is positive. As soon 
as the skewness is negative, the impact of a high excess kurtosis affects the 
extreme negative returns. From the skewness perspective, there are 17 
strategies with negative skewness which means that the distributions of these 
strategies have a long left tail. On the other hand, Systematic diversified strategy 
48 
 
has the higher skewness among the other strategies which is equal to 
approximately 0.38. Regarding kyrtosis, just two of the strategies are platykurtic, 
the Macro index and the Market defensive. The remaining strategies have higher 
kyrtosis than 3 with the Fixed income Convertible arbitrage having the greatest 
kyrtosis which is about 13.5.  
 
5.4 Chow test 
 
At this point the chow test is used to test for structural breakpoints for the entire 
period. In order to proceed with the chow test we split our sample in two parts 
basing on the GDP growth in the USA. More specifically, the separation happens 
on June 2012 when the GDP in the USA stops being negative for three 
consecutive periods. We consider a linear model and we have the following 
hypotheses: 
 
Ho: a1=a2, b1=b2 
H1: a1≠a2 and b1≠b2 
 
The critical value in our specific case is equal to F (2, 67) = 3.13 so we compare 
this value with these obtained using the formula for the chow test and they are 
presented in the following table: 
Table 4 Chow Test Results 
 
HFRIFOF-
HFRIEHI 
5.32 HFRIFOF-
HFRIEM 
1.69 
HFRIFOF-
HFRIMI 
5.21 HFRIFOF-
HFRIRVA 
2.24 
HFRIFOF-
HFRIFOFD 
8.05 HFRIFOF-
HFRIMAI 
0.51 
HFRIFOF-
HFRIEMNI 
2.32 HFRIFOF-
HFRIFIMB 
6.01 
HFRIFOF-
HFRIEDI 
5.22 HFRIFOF-
HFRISHSE 
9.15 
HFRIFOF-
HFRIDSI 
5.55 HFRIFOF-
HFRIENHI 
1.17 
HFRIFOF-
HFRIFOFC 
4.73 HFRIFOF-
HFRIEMG 
1.30 
HFRIFOF-
HFRIFIHY 
3.57 HFRIFOF-
HFRIFOFS 
1.60 
HFRIFOF-
HFRICAI 
0.98 HFRIFOF-
HFRISRE 
5.56 
HFRIFOF-
HFRIMTI 
322.11 HFRIFOF-
HFRIFOFM 
5.43 
HFRIFOF-
HFRIFI 
3.21 HFRIFOF-
SPX 
4.27 
  HFRIFOF-
GSIRBMS 
1.53 
 
As shown from the table we find significant structural break in 13 out of the 21 
hedge fund strategies as a result we reject the null hypothesis for structural 
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stability in these strategies and we need to split the sample in two sub samples to 
analyze further the performance of hedge funds.  
 
5.5 Sample analysis 
 
In order to have a more clear view about what happened between 2007 and 
2012 and about how the different ratios were affected during this period; we 
proceed to a breakdown of the time period into two sub periods. The first period 
is from January 2007 till June 2009 and the second period is from July 2009 till 
December 2012. 
Figure 16 Returns of the strategies- sub samples 
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In the table of average return we can see that during the 2nd period of time the 
different strategies have much more higher average returns than the 1st period of 
time, where most of the strategies have negative average returns. During the 2nd 
period of time only 3 stratagies have negative returns while many strategies 
have average retruns above 0.50%. More specifically, for the 1st period the 
strategy with the highest average return is the Systematic Diversified with 0.79% 
while the lowest return is presented by the S&P 500 with -1.54%. For the 2nd 
period the strategy with the highest return is Fixed Income Asset Backed with 
1.10% while the strategy with the lowest return is the Short Bias with -1.33%. In 
this point we should highlight that the Short Bias strategy which have one of the 
highest average returns during the 1st period, have the lowest return during the 
second period.  
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Figure 17 St. Deviation of sub samples 
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In the chart of standard deviation we can easily observe that the 1st period of 
time is a much more volatile period than the 2nd period of time, although the first 
period has lower average returns (Bowman Paradox). Many strategies of the 1st 
period have higher standard deviation even from strategies with the highest 
standard deviation of the 2nd period. More specifically, for the 1st period again 
the highest percentage is presented by the S&P 500 with 6.15% although as we 
mentioned the S&P 500 have the lowest return and we would expect a lower 
standard deviation. The lowest standard deviation is presented by the Equity 
Market Neutral strategy with 1.10% although it has not the lowest average 
return, but only a slight negative return. For the 2nd period the strategy with the 
highest standard deviation is the S&P 500 with 4.31% while the strategy with the 
lowest standard deviation is the Merger Arbitrage with 0.62%.  
 
Figure 18 Sharpe ratio of sub samples 
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Based on this table we can see that on average the different strategies examined, 
provide lower Sharpe Ratios during the 1st period of time than in the second 
period of time when the effects of the economic crisis started to fade away. 
During the 1st period of time we have much more strategies with negative Sharpe 
Ratios than in the 2nd period. In other words, most of the strategies during the 
first period provide negative Sharpe Ratios while during the 2nd period most of 
the strategies have positive Sharpe Ratios, although the strategy with the lowest 
Sharpe Ratio is during the 2nd period.  Specifically for the 1st period, the strategy 
with the highest percentage is the Macro Total strategy with 21.21% while the 
strategy with the lowest percentage is the Yield Alternative with -32.83%. In the 
2nd period, the strategy with the highest percentage is the Fixed Income Asset 
Backed with 109.85% while the strategy with the lowest percentage is the Short 
Bias with -44.51%. 
 
 
Figure 19 Information Ratio of sub samples 
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We can find similar findings in the table of the Information Ratio.  Again in the 1 st 
period, the different strategies provided lower figures of Information Ratio on 
average. Also during the first period more strategies have negative Information 
Ratios than in the 2nd period, although the strategy with the lowest Information 
Ratio is in the 2nd period. More specifically, during the 1st period, considering, the 
Information Ratio again the Macro Total is the strategy with the highest 
percentage 42.82%, while the lowest percentage is presented by the S&P 500 
index with -23.74%. In the 2nd period the Fixed Income Corporate Index has the 
highest percentage with 88.05% while the strategy with the lowest percentage is 
the Short Bias with -34.50%. 
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Figure 20 Treynor Ratio of sub samples 
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The findings considering the Treynor ratio do not differentiate a lot comparably 
to the findings of the previous two ratios, although there are some changes. 
Again, we can observe that on average the strategies in the 1st period have lower 
Treynor Ratio than in the 2nd period. Most of the strategies during the 1st period 
had negative Treynor Ratio, while most of the strategies in the 2nd period had 
positive Treynor Ratio. In this point we underline that a differentiation is that 
both the strategy with the highest ratio and the strategy with the lowest ratio are 
in the 1st period. More specifically, for the 1st period, only 3 strategies give 
positive Treynor Ratio. The Systematic Diversified strategy has the highest 
percentage with 2.93%, while the Short Bias strategy has the lowest percentage 
with -7.21%. For the 2nd period, the strategy with the highest percentage was the 
Fixed income Asset Backed with 2.91% while the strategy with the lowest 
percentage is the Bond index with -0.64%. 
 
Figure 21 Sortino Ratio of sub samples 
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Considering the Sortino Ratio we can observe that there are little differences 
comparably to the findings of the other Ratios. Again the 1st period is a period of 
lower Sortino Ratio than the 2nd period where the strategies performed much 
better. Moreover, during the 1st period most of the strategies have negative 
Sortino Ratio in contrast with the 2nd period where most of the strategies have 
positive Sortino Ratio. In this point we must highlight that both the strategies 
with the highest Sortino ratio and the lowest Sortino Ratio are during the 2nd 
period. Specifically, for the 1st period only 5 strategies manage to present 
positive percentages. The Systematic Diversified strategy presented the highest 
percentage with 45.20% while the strategy with the lowest percentage is the 
Yield Alternative with -35.39%. For the second period, the strategy with the 
highest ratio is the Fixed Income Asset Backed with 432.20% while the strategy 
with the lowest ratio is the Short Bias with -76.93%. 
 
Figure 22 Sterling Ratio of sub samples 
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Another ratio examined is the Sterling ratio where we have some small 
differentiations although certain findings remain the same. First of all, we can 
observe than again on average the strategies during the 1st period have lower 
Sterling Ratios than the strategies during the 2nd period. Although, 4 strategies 
during the 1st period have higher Sterling Ratios than most of the strategies 
during the 2nd period, except for one and the strategy with the lowest percentage 
is in the 2nd period. Moreover, more strategies during the 1st period have 
negative Sterling Ratio than in the 2nd period where only two strategies have 
negative percentages. Specifically, in the 1st period the strategy that presented 
the highest percentage to be the S&P 500 index with 47.59% and the lowest 
percentage to be by the Yield Alternative with -34.39%. During the 2nd period the 
strategy with the highest percentage is the S&P500 with 37.07% while the 
strategy with the lowest percentage is the Short Bias with -35.68%. 
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Figure 23 Omega Ratio of sub samples 
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As it can clearly be seen from the chart Omega ratio confirms with the previous 
results that the 1st period has worse performance in comparison with the 2nd. 
More specifically, just four of the strategies in the 1st sample have Omega ratios 
higher than 1 and they are Macro total index, Systematic diversified index, Short 
bias index and Yield alternatives index. On the contrary there are 17 strategies 
with Omega ratio higher than 1 in the 2nd sample. We also observe that in some 
funds this ratio is higher than 1 which underlines the high profitability of them. 
The highest ratio is noted in the 2nd sample from Fixed income Asset backed 
index and is equal to 13.78. Fixed income corporate index comes second in terms 
of omega ratio and is equal to 2.36, while the following in the 
Distressed/Restructuring index with 1 point less than the previous one.  
 
Figure 24 gain Ratio of sub samples 
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Considering the Gain ratio from the above table we can observe a slight 
difference among the 1st and the 2nd period. In the 1st period the gain ratio of the 
different strategies examined is on average lower than the gain ratio of the 
strategies during the 2nd period, although the gain ratio between the strategies 
during the first period seems to be less volatile than in the second period. More 
specifically, considering the 1st period the Fixed Income Asset Backed strategy 
have the highest percentage with 111.76%, but lower than the 130.23% of the 
whole period sample and the strategy with the lowest Percentage Gain Ratio is 
the Yield Alternative Strategy with 70.59%. In the 2nd period the strategy with 
the highest percentage gain ratio is the Fixed income Asset Backed with 142.31% 
while the strategy with the lowest percentage gain ratio is the Short Bias with 
53.58%.  
Figure 25 Up percentage Ratio of sub samples 
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Observing the findings for the up Percentage ratio of the different strategies we 
can see that there are some differentiations between the 1st period and the 2nd 
period. During the 1st period we can notice that on average the Up Percentage 
ratio is lower than the Up percentage ratio of the same strategies during the 2nd 
period, although there are some strategies which have lower Up Percentage 
ratios in the second period than they have in the 1st period. Moreover, we can 
observe that many strategies during the 2nd period have Up Percentage ratio 
above 50%, something that is not observed during the first period when we have 
only a few. The strategy with the highest Up Percentage ratio during the 1st 
period is the Emerging Markets with 88.24% while the strategy with the lowest 
percentage is in the Bond index with 11.76%. For the 2nd period the strategy 
with the highest percentage is the Fixed Income Corporate Index with 88.46% 
while the lowest percentage is from the Short Bias with only 7.69%. 
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Figure 26 Down Percentage Ratio of sub samples 
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The findings for the Down Percentage ratio are not so clear as the findings for the 
rest of the ratios as some strategies who perform better in one period perform 
worst in the other period and the other way round also. Something than can be 
mentioned is the fact that the strategies with the lowest Down Percentage ratio 
are in the 1st period. Also in both period two different strategies in each, reached 
the absolute 100.00% Down Percentage ratio. Furthemore, during the 1st period 
the strategy with the highest percentage is the Macro Total and the Bond index 
both with 100.00% while the strategy with the lowest percentage is the Fund of 
Funds Strategic with 8.33%. During the 2nd period the strategy with the higehst 
percentage is the Relative Value Total and the Fixed Income Asset Backed with 
100.00% while the strategy with the lowest percentage is the Fund of Funds 
Strategic again and the S&P500 index with 18.75% both. 
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Table 5 Regression Summary 1st sample 
Regression summary 1st sample (29 observations) 
  a b R2 tstat a tstat b   a b R2 tstat a tstat b 
HFRIFOF-
HFRIEHI 
0.001 1.372 86.69% 0.50 13.26 HFRIFOF-
HFRIEM 
0.005 1.969 85.40% 1.20 12.56 
HFRIFOF-
HFRIMI 
0.007 0.342 25.52% 2.50 3.04 HFRIFOF-
HFRIRVA 
0.003 0.922 83.56% 1.62 11.72 
HFRIFOF-
HFRIFOFD 
0.000 0.964 99.49% -0.27 72.83 HFRIFOF-
HFRIMAI 
0.003 0.432 66.14% 2.37 7.26 
HFRIFOF-
HFRIEM NI 
0.001 0.333 54.49% 0.47 5.69 HFRIFOF-
HFRIFIMB 
0.003 0.315 37.65% 1.63 4.04 
HFRIFOF-
HFRIEDI 
0.000 1.036 86.95% 0.11 13.41 HFRIFOF-
HFRISHSE 
0.005 -0.898 30.55% 0.73 -3.45 
HFRIFOF-
HFRIDSI 
-0.002 1.024 80.73% -0.78 10.64 HFRIFOF-
HFRIENHI 
0.001 1.295 76.60% 0.22 9.40 
HFRIFOF-
HFRIFOFC 
-0.001 0.835 93.86% -0.94 20.32 HFRIFOF-
HFRIEMG 
0.005 1.631 86.42% 1.64 13.11 
HFRIFOF-
HFRIFIHY 
-0.002 1.046 66.76% -0.53 7.36 HFRIFOF-
HFRIFOFS 
0.000 1.209 98.04% 0.06 36.72 
HFRIFOF-
HFRICAI 
0.003 1.683 69.91% 0.59 7.92 HFRIFOF-
HFRISRE 
-0.004 0.964 63.88% -1.21 6.91 
HFRIFOF-
HFRIMTI 
0.009 0.205 3.06% 1.61 0.92 HFRIFOF-
HFRIFOFM 
0.007 0.382 25.02% 2.29 3.00 
HFRIFOF-
HFRIFI 
0.000 0.922 80.66% -0.07 10.61 HFRIFOF-
SPX 
-0.010 1.597 40.36% -1.06 4.27 
       HFRIFOF-
GSIRBMS 
0.001 -0.253 24.79% 0.66 -2.98 
 
 
Table 6 Regression Summary 2nd sample 
Regression summary 2nd sample (42 observations) 
  a b R2 tstat a tstat b   a b R2 tstat a tstat b 
HFRIFOF-
HFRIEHI 
0.000 1.879 88.91% -0.03 17.91 HFRIFOF-
HFRIEM 
0.000 2.290 84.82% -0.26 14.95 
HFRIFOF-
HFRIMI 
0.000 0.761 44.71% -0.20 5.69 HFRIFOF-
HFRIRVA 
0.006 0.749 76.86% 7.09 11.53 
HFRIFOF-
HFRIFOFD 
0.001 0.895 98.93% 2.14 60.71 HFRIFOF-
HFRIMAI 
0.002 0.403 66.00% 3.99 8.81 
HFRIFOF-
HFRIEM NI 
0.000 0.525 62.93% -0.16 8.24 HFRIFOF-
HFRIFIM B 
0.010 0.309 22.22% 8.99 3.38 
HFRIFOF-
HFRIEDI 
0.004 1.328 88.97% 4.02 17.96 HFRIFOF-
HFRISHSE 
0.008 2.323 70.35% -2.58 -9.74 
HFRIFOF-
HFRIDSI 
0.005 1.233 80.85% 4.38 13.00 HFRIFOF-
HFRIENHI 
0.000 1.607 78.88% 0.06 12.22 
HFRIFOF-
HFRIFOFC 
0.001 0.701 95.09% 2.29 27.82 HFRIFOF-
HFRIEMG 
0.001 1.818 86.15% 0.73 15.78 
HFRIFOF-
HFRIFIHY 
0.006 0.923 73.15% 5.75 10.44 HFRIFOF-
HFRIFOFS 
0.001 1.283 97.94% -1.36 43.59 
HFRIFOF-
HFRICAI 
0.005 1.303 70.88% 3.00 9.87 HFRIFOF-
HFRISRE 
0.006 1.332 65.17% 3.15 8.65 
HFRIFOF-
HFRIMTI 
0.001 0.703 14.73% -0.19 2.63 HFRIFOF-
HFRIFOFM 
0.002 0.761 41.01% -1.27 5.27 
HFRIFOF-
HFRIFI 
0.005 0.784 70.18% 4.76 9.70 HFRIFOF-
SPX 
0.004 2.881 70.00% 0.93 3.66 
       HFRIFOF-
GSIRBMS 
0.006 0.397 16.57% 3.11 -2.82 
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Table 7 Moments of the two samples 
 
Aiming to a complete illustration of the performance of the hedge fund strategies 
through the economic crisis we perform the regressions of the two samples 
between the return of each strategy against the return of the index HFRI. We 
examine again the same factors in order to evaluate strategies’ performance. As 
it can clearly be seen from the table, in the first sample there are just three 
positive significant intercept values and they derive from Macro total index, 
Market defensive index and Merger arbitrage index. The remaining strategies 
have insignificant intercepts which means that the funds do not overperform or 
underperform the index. On the contrary, in the second period from July 2009 
until December 2012 are observed 12 out of 21 strategies and the bond with 
positive and significant constant values. The highest one comes from Fixed 
income asset backed index and is equal to 0.01. This means that the return of this 
strategy will be equal to 1% on monthly basis if the return of the HFRI fund of 
funds index is equal to 0 in that specific period. Fixed income corporate index, 
Relative value index, Yield alternative index and the bond comes second in term 
of the intercept due to the fact that all of them have a constant equal to 0.006. 
Furthermore, in the second sample there is one strategy with significant negative 
a value, the Short bias index. So, the return of this strategy will be equal to -0.8% 
 1st sample 2nd sample 
 skewness kyrtosis skewness kyrtosis 
HFRIEHI -0.725 3.719 -0.698 3.408 
HFRIMI 0.252 2.647 0.284 2.142 
HFRIFOFD -0.990 3.669 -0.704 3.080 
HFRIEM NI -0.866 3.356 -1.529 7.037 
HFRIEDI -1.031 4.586 -0.850 3.538 
HFRIDSI -0.781 4.100 -1.082 4.612 
HFRIFOFC -1.321 4.365 -1.095 3.772 
HFRIFIHY -1.311 5.901 -0.672 4.391 
HFRICAI -1.697 7.534 0.234 4.058 
HFRIMTI 0.403 2.576 0.152 2.026 
HFRIFI -1.672 6.620 -0.269 2.683 
HFRIEM -0.903 4.211 -0.781 3.542 
HFRIRVA -1.719 6.634 -0.896 4.002 
HFRIMAI -0.728 2.796 -0.579 2.958 
HFRIFIM B -0.447 3.558 0.061 3.394 
HFRISHSE -0.420 3.899 0.237 2.037 
HFRIENHY -0.718 2.927 -0.671 3.372 
HFRIEMG -0.932 4.492 -0.613 3.187 
HFRIFOFS -0.915 3.524 -0.782 3.355 
HFRISRE -1.198 4.836 -0.864 4.044 
HFRIFOFM 0.199 2.741 0.027 2.585 
SPX -0.701 3.449 -0.281 2.713 
GSIRBMS 0.509 2.626 0.762 3.623 
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on monthly basis if the return of the HFRI fund of funds index is equal to 0 and 
this is not attractive to the investors. Obviously, in the second period the funds 
have better performance and we should not forget that we reach to the same 
result when we calculate the average returns of the strategies.  
 
Considering the slope b, are observed positive values in the two samples with 
two exceptions from Short bias index and the bond. Moreover, all the strategies 
have significant betas in the two samples apart from Systematic diversifies index 
in the first period. The highest slopes in the first period are from Emerging 
markets total index, Fixed income convertible arbitrage index and Emerging 
markets global index and are equal to 1.96, 1.68 and 1.63 accordingly. While in 
the second period the highest slopes are from the S&P500, Emerging markets 
total index and Equity hedge total index and are equal to 2.88, 2.29 and 1.89 
respectively. One comparative point between the two samples is that the 
Diversified, Conservative, Fixed income corporate index, Fixed income 
convertible arbitrage, Multi strategy, Relative value, and Merger arbitrage 
strategy become more defensive in the 2nd period while all the other strategies 
become more aggressive.  
 
Commenting about R-square, in both periods the highest value is from 
Diversified index and on the other hand the lowest value from Systematic 
diversified index. The same condition is observed when we examine the total 
sample. One interesting issue is that to Multi strategy, Relative value and Fixed 
income asset backed index the value of R-squared drops by 10 percent on 
average in the 2nd period. On the contrary, R squared rises to 15 of the strategies 
and in some cases to a high proportion. The highest increase is noticed from 
Short bias index which from 30.55% grows to 70.35% in the 2nd period.  
 
In case of skewness, our results reveal that with the exception of Equity market 
neutral, Distressed/Restructuring, Systematic diversified and Market defensive 
index all the others increase their skewness in the 2nd period. This result is 
perfectly normal when we combine it with the previous results from risk 
adjusted return measures and the better performance of the hedge fund 
strategies at the 2nd sample. Another key comment is that there are three 
strategies and the bond with positive skewness in the 1st period, while in the 2nd 
there are six strategies and the bond with positive skewness. In addition, the 
lowest kyrtosis arises from Systematic diversified index in both periods, while 
the highest kyrtosis arises from fixed income convertible arbitrage in the 1st 
period and from equity market neutral in the 2nd period. In the two sample 
analysis there are five and six platykurtic strategies accordingly, while in the 
whole sample analysis there are just two platykurtic strategies.  
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5.6 Fama and French 3-factor model 
 
Fama and French (1993) three factor model is a factor model, designed by 
Eugene Fama and Kenneth French, which expands the Capital Asset Pricing 
Model which use only one factor to describe the returns of a portfolio or an asset. 
Fama and French factor model uses also size factors and value factors apart from 
the market risk factor that is used in the CAPM model. Generally, you can add 
factors to a regression model to give a better r-squared fit. Fama and French 
attempted to better measure markets returns and through research, they found 
that value stocks outperform growth stocks and similar small cap stocks tend to 
outperform large cap stocks. By including the additional two factors, the model 
adjusts for the outperformance tendency, which is thought to make it a better 
tool for performance evaluation. They also tested thousands of random stock 
portfolios against their model and found that a combination of beta, size, and 
value explained 95% of a diversified portfolio’s return. The general equation for 
Fama and French model is the following: 
eLMHbBMSbrrbarr ififi m 321 )(  
Where ri denotes the return of the asset      
 rf denotes the risk free rate       
 ai denotes the alpha factor       
 b1 denotes the volatility factor 1      
 rm-rf denotes the return of the HFRI fund of funds minus the risk free 
interest rate 
b2 denotes the volatility factor 2 
SMB denotes the Small Minus Big 
b3 denotes the volatility factor 3 
HML denotes the High Minus Low  
ei denotes the standard error  
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The results from the Fama and French regression analysis are summarized in the 
following table: 
 
Table 8 Fama and French 3 factor model 
 a b1 b2 b3 R-squared 
HFRIFOF 0.0008 * 0.99 * -0.006 0.00 99.45% 
HFRIEHI 0.0020 1.44 * 0.200 * 0.09 * 90.07% 
HFRIMI 0.0030 * 0.46 * -0.160 * -0.00 31.42% 
HFRIFOFD 0.0009 * 0.94 * -0.010 0.00 98.97% 
HFRIEMNI 0.0007 0.37 * 0.009 -0.01 55.02% 
HFRIEDI 0.0030 * 1.09 * 0.120 * 0.12* 92.92% 
HFRIDSI 0.0030 * 1.09 * 0.070 0.14 85.39% 
HFRIFOFC 0.0006 0.80 * -0.020 0.01 93.43% 
HFRIFIHY 0.0030 * 1.02 * 0.090 0.14 * 74.82% 
HFRICAI 0.0040 * 1.56 * 0.110 0.03 74.23% 
HFRIMTI 0.0040 0.37 * -0.300 * 0.00 11.61% 
HFRIFI 0.0030 * 0.89 * 0.060 0.03 81.24% 
HFRIEM 0.0030 1.99 * 0.070 0.11 84.88% 
HFRIRVA 0.0050 * 0.87 * 0.060 0.02 84.16% 
HFRIMAI 0.0020 * 0.40 * 0.040 0.00 67.27% 
HFRIFIMB 0.0070 * 0.34 * 0.020 0.07 40.12% 
HFRISHSE -0.0040 * -1.17 * -0.660 * -0.36 * 74.14% 
HFRIENHI 0.0010 1.30 * 0.220 * 0.12 * 82.38% 
HFRIEMG 0.0040 * 1.62 * 0.060 0.13* 87.06% 
HFRIFOFS 0.0008 1.21 * 0.020 0.00 97.42% 
HFRISRE 0.0020 1.07 * 0.200* -0.02 67.84% 
HFRIFOFM 0.0020 0.49 * -0.200 * -0.00 31.08% 
SPX 0.0010 1.88 * 0.330 0.63 * 66.76% 
GSIRBMS1 0.0030 * -0.23 * -0.100 0.00 20.49% 
 
The values that are marked with * are the significant values as derived from regressions. 
 
Considering the results from the table of the Fama and French regression above, 
we can see that there is a general confirmation with the results of the simple 
regression about the abnormal returns (a factor), with only little differences 
presented. In this case, only the Short Bias strategy provides negative abnormal 
returns with -0.004 while the rest of the strategies provide positive returns. The 
strategies with the highest abnormal returns were again the Fixed Income Asset 
Backed with 0.007 (0.7% on monthly basis) and the Relative Value with 
0.005(0.5% on monthly basis), as it was in the case of the simple regression. For 
the rest of the strategies there are some deviations between the results of the 
two regressions but in the most cases are not big. In the cases of Fund of Funds 
Conservative, Fund of Funds Strategic and the S&P 500 index the simple 
regressions give negative abnormal returns while the Fama and French model 
give positive abnormal returns. The regression also shows that fourteen out of 
the twenty four alpha factors are statistically significant.  
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For the Beta factors we can see that all of the b1 factors are statistically 
significant with values that deviate above and below the unit and only in the case 
of the Bond Index and the Short Bias strategy we have negative b1 factors. For 
the b2 and b3 factors we can see that most of them deviate little above and below 
zero with only few exceptions. We can see that many of them are very close to 
zero. Also there are eight negative b2 factors and ten negative b3 factors. In the 
case of the Short Bias strategy, all the beta factors were negative as well as the 
alpha factor. The regression shows that eight b2 and eight b3 factors are 
statistically significant. 
As we have said before, R square is a statistical measure that represents the 
percentage of a fund or security's movements that can be explained by 
movements in a benchmark index. We can see that in the Fama and French 
Model we have higher R square factors on average, meaning that the Fama and 
French model can explain better the variability of the results. This is something 
expected as this is a three factor model, so the addition of factors can capture 
better some of the variability, that the one factor model couldn’t account for.  
  
5.7 Carhart 4-factor model 
 
When Fama and French (1992) propose a three factor model to improve CAPM 
pricing errors by adding size and book to market risk factors, Carhart (1997) 
demonstrates that a momentum factor should be included in the model. Carhart 
four-factor model is an extension of Fama and French model in essence, 
including a momentum factor. Momentum in an asset can be described as the 
tendency for the asset price to continue rising if it is going up and to continue 
declining if it is going down and it is a type of market anomaly. This is because an 
increase in an asset price should not guarantee a further increase in and of itself. 
The rise can be explained from changes in demand and supply according to 
efficient market hypothesis, or from new information according to fundamental 
analysis. The explanation behind this event is based on the irrationality of 
investors because they over or under react to the new information. Published 
academic studies [Chan, Chen, and Lakonishok (2002)] show that the four-factor 
model represents a significant improvement over the performance of an asset. 
The Carhart model is used as an active management and fund evaluation model.  
The equation of the Carhart four-factor model is:  
eMOMbLMHbBMSbrrbarr ififi m *4321 )(
 
Where ri denotes the return of the asset      
 rf denotes the risk free rate       
 ai denotes the alpha factor       
 b1 denotes the volatility factor 1      
 rm-rf denotes the return of the HFRI fund of funds minus the risk free 
interest rate 
b2 denotes the volatility factor 2 
SMB denotes the Small Minus Big 
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b3 denotes the volatility factor 3 
HML denotes the High Minus Low  
b4 denotes the volatility factor 4 
MOM denotes the Momentum 
ei denotes the standard error  
 
The results from the Carhart regression analysis are summarized in the following 
table: 
Table 9 Carhart 4 factor model 
 a b1 b2 b3 b4 R-
squared 
HFRIFOF 0.0008 * 0.99 * 0.00 0.00 0.00 99.46% 
HFRIEHI 0.0010 1.41 * 0.18 * 0.04 -0.06 * 91.65% 
HFRIMI 0.0040 * 0.47 * -0.15 * 0.01 0.03 32.80% 
HFRIFOFD 0.0009 * 0.95 * -0.01 0.00 0.00 98.93% 
HFRIEMNI 0.0008 0.39 * 0.02 0.02 0.04 * 62.59% 
HFRIEDI 0.0030 * 1.07 *  0.11 * 0.09 * -0.03 93.74% 
HFRIDSI 0.0030 * 1.07 * 0.06 0.11 * -0.03 85.96% 
HFRIFOFC 0.0006 0.80 * -0.02 0.01 0.00 93.44% 
HFRIFIHY 0.0030 * 1.00 * 0.07 0.08 -0.07 * 77.46% 
HFRICAI 0.0040 * 1.49 * 0.07 -0.11 -0.18 * 80.43% 
HFRIMTI 0.0050 0.41 * -0.28 * 0.08 0.09 16.07% 
HFRIFI 0.0030 * 0.87 * 0.04 -0.01 -0.06 * 84.27% 
HFRIEM 0.0030 1.94 * 0.04 0.11 -0.12 * 87.67% 
HFRIRVA 0.0050 * 0.84 * 0.05 -0.02 -0.06 * 87.57% 
HFRIMAI 0.0020 * 0.39 0.04 -0.02 -0.02 * 69.22% 
HFRIFIMB 0.0070 * 0.33 * 0.01 0.04 -0.03 43.40% 
HFRISHSE -0.0040 * -1.10 * -0.63 * -0.28 * 0.10 * 76.51% 
HFRIENHI 0.0010 1.29 * 0.21 * 0.10 -0.02 82.61% 
HFRIEMG 0.0040 * 1.58 * 0.04 0.05 -0.10 * 90.12% 
HFRIFOFS 0.0007 1.21 * 0.02 -0.01 -0.004 97.44% 
HFRISRE 0.0020 1.04 * 0.18 * -0.08 -0.07 * 70.30% 
HFRIFOFM 0.0030 0.50 * -0.19 * 0.02 0.03 32.58% 
SPX 0.0010 1.83 * 0.31 0.53 -0.11 68.25% 
GSIRBMS1 0.0030 * -0.24 * -0.11 -0.01 -0.01 20.93% 
 
The values that are marked with * are the significant values as derived from regressions. 
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From the above table of the Carhart four-factor we have almost the same results 
with the Fama and French Model as expected. This is another confirmation about 
the results of the abnormal returns (alpha factor) that the four-factor model 
provides. We can observe again that the Fixed Income Asset Backed strategy has 
the highest abnormal returns with 0.007 and after we have the Relative Value 
Strategy and the Systematic diversified with 0.005 both. Again the only strategy 
with negative abnormal returns is the Short Bias strategy with -0.004. The 
regression shows that fourteen out of the twenty four alpha factors are 
statistically significant, as in the case of the Fama and French. 
As far as the beta factors we can see that all the b1 factors are statistically 
significant, they deviate above and below the unit and only the b1 factor of the 
Bond Index is negative. For the rest of the factors we can see that they deviate 
little above and below zero and many of are very close to zero. Furthermore, we 
have eight negative b2 factors, nine negative b3 factors and fifteen negative b4 
factors. Also the regression shows that eight b2 factors, four b3 factors and 
twelve b4 factors were statistically significant. 
Considering the R squared we can see that the figures of the Carhat four factor 
model are slightly higher than the figures of the Fama and French three factor 
model, meaning that the volatility factor added, assisted more in the explanation 
of the variability of the results. So, we can conclude that the addition of factors 
generally helps to have higher R squared figures. 
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Chapter 6: Conclusion 
 
In this part of our study we summarize the main findings from the previous 
chapter and we link them with the problem statement and the general questions 
made throughout the dissertation, in order to see whether our expectations 
about the questions they we pose, are verified or they are rejected.  
The first question that we aim to answer in our study is whether the different 
hedge fund strategies performed well during the crisis and if they achieve their 
ultimate goal of providing positive returns independent of the market conditions. 
Based on our analysis we find the general performance of the hedge fund 
strategies during the crisis is good, as eighteen strategies provide positive 
returns while on the contrary only four strategies provide negative returns 
during this period. In this point we must highlight that the return of the S&P 500 
index during this period is negative as well as the HFRI Fund of Funds index 
which is our reference index. Furthermore, we can see that in the first period 
when the effects of the crisis were more severe only six strategies have positive 
returns with all the other providing negative returns, with the S&P 500 index 
having again negative returns. In the second period of time when the effects of 
the crisis started to fade out, only three strategies have negative returns with the 
S&P 500 index having positive returns this time, so the strategies seem to follow  
the general trend of the market. Having in mind all these we can conclude that 
only during the first period of the crisis the different hedge fund strategies were 
affected while on the general period crisis they perform adequately.  
Another question that we pose in our study has to do with the relationship 
between risk and performance during the crisis in order to see whether there is 
the general risk aversion, an approach well accepted in theories of decision 
making of individual rationality and maximization of utility. Again based on our 
findings, we find that the normal relationship where we have the higher the risk 
the higher the return or the lower the return the lower the risk, which is known 
as the linear positive relationship between risk and return, exists only in some of 
the cases. In a number of cases we have the opposite finding, with strategies 
having low or negative returns but one of the highest standard deviations. Also 
we have the case of the fixed income strategy which has the highest return while 
its risk is relatively low in comparison with the other strategies. As we said in the 
previous chapter this paradox is known as the “Bowman’s Paradox” from the 
scientist which examined it. The negative relationship between risk and return 
implies that investors must have swapped from being risk-averse to risk-seekers 
and this can be experienced in any institution whether the institutions are 
performing well or not, as in our case. The “Bowman’s Paradox” is observed in a 
number of cases in both the first and second period but also in the general period 
of the crisis. 
The final question that we pose in our study is about the investment styles which 
are the top performers and those which are in the bottom of the performance in 
order to make a classification of the strategies. From the estimation of the 
performance the ratios, the abnormal returns and the three different regressions 
that we examined, we can observe that the top performer strategy is the Fixed 
Income Asset Backed strategy. As we know the asset backed securities are 
illiquid securities that cannot be sold separately. They have to do with home 
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loans, auto loans, credit cards and stranded cost utilities. Due to their nature, 
they are so volatile securities as the stocks and the general financial markets and 
so they are not affected much by the general volatility of the markets. That’s why 
they can provide increased returns and yields.  In this point, we must highlight 
that in the first period of the crisis the performance of the Fixed Income Asset 
Backed strategy is not so good while in contrast during the second period when 
the markets started to improve, the Fixed Income Asset Backed Strategy has an 
extremely good performance. Another strategy that performed well during the 
strategy is the Relative Value strategy. Relative-value strategy is an arbitrage 
investment strategy that seeks to take advantage of price differentials between 
related financial instruments, such as stocks and bonds, by simultaneously 
buying and selling the different securities—thereby allowing investors to 
potentially profit from the “relative value” of the two securities. As a result, it is 
not affected a lot by the general market condition and thus it gives high rates of 
return, as the first period when there was a serious downtrend hasn’t so much 
effect. Now, for the strategies that underperform, we can notice that the Short 
Bias strategy is a clear underperformer for the whole. In this point, we must add 
the fact that during the first period of the crisis the Short Bias strategy has a good 
and positive performance while in the second period it has by far the worst 
performance. This is something normal and expected as this strategy has to do 
with short selling, so it takes advantage of an anticipated price decline, so it 
performs well when the markets are in a downtrend, like in the first period, and 
bad when the markets are in an uptrend, like in the second period. Other 
strategies that haven’t high performance relative to other are the Fund of Funds 
Strategic, the Fund of Funds Defensive and the Equity Market Neutral, something 
that is expected as these strategies are defensive strategies that try to neutralize 
their exposures.  
As a final word, we can say that the results from our findings verified the 
expectations at a great extend but in some cases they proved to be source for 
further analysis and thoughts. For instance, some additional liquidity and 
volatility factors could be added to our models in order to reveal more 
information about the hedge fund returns. Some characteristic examples of these 
proxies include the Datastream Bank index, the spread between the US 3 month 
Interbank rate and the 3 month Libor-T Bill rate, or the Prime broker index. A 
further analysis could be the option based factor model, originally proposed by 
Fung and Hsieh (2002) which explains hedge fund returns with the use of a crisis 
dummy variable.  In terms of the ratios, there are plenty of risk adjusted return 
measures which are not examined in this study and they constitute a suggestion 
for further study. Some of them are the Appraisal ratio, Calmar ratio, Kappa ratio, 
Burke ratio. 
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Appendix 
 
 
 
 
Tickers of the strategies, the index and the bond 
 
HFRIFOF HFRI Fund of 
Funds 
Composite 
index  
HFRIFIHY HFRI Fixed 
income 
corporate 
index 
HFRISHSE HFRI 
Short bias 
index 
HFRIEHI HFRI Equity 
hedge total 
index 
HFRICAI HFRI Fixed 
income 
convertible 
arbitrage 
index 
HFRIENHI HFRI 
Quantitati
ve 
Directiona
l index 
HFRIMI HFRI Macro 
total index 
HFRIMTI HFRI 
Systematic 
diversified 
index 
HFRIEMG HFRI 
Emerging 
markets 
global 
index 
HFRIFOF
D 
HFRI 
Diversified 
index 
HFRIFI HFRI Multi 
strategy 
index 
HFRIFOFS HFRI 
Strategic 
index 
HFRIEMN
I 
HFRI Equity 
Market 
Neutral 
index 
HFRIEM HFRI 
Emerging 
markets 
total index 
HFRISRE HFRI Yield 
alternativ
es index 
HFRIEDI HFRI Event 
Driven total 
index 
HFRIRVA HFRI 
Relative 
value total 
index 
HFRIFOFM HFRI 
Market 
defensive 
index 
HFRIDSI HFRI Distres
sed/Restruct
uring Index 
HFRIMAI HFRI Merger 
Arbitrage 
index 
SPX Standard 
and Poor’s 
500 index 
HFRIFOFC HFRI 
Conservative 
index 
HFRIFIMB HFRI Fixed 
income asset 
backed 
index 
GSIRBMS1 
Index 
Goldman 
Sachs 
bond  
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Risk Return and Ratios 
 
 
 
 
 
 
 
 
 
 
 
 
 Sharpe 
ratio 
Informat
ion ratio 
Treynor 
ratio 
Sortino ratio Sterling 
ratio 
Omega ratio 
HFRI FOF -11.573% - - - -0.092% 0.756 
HFRI EHI -3.123% 8.160% -0.062% -3.901% 3.690% 0.941 
HFRI MI 7.170% 19.244% 0.260% 15.019% 4.067% 1.236 
HFRI FOFD 11.589% 5.729% -0.216% -12.450% 0.086% 0.756 
HFRI EMNI -17.175% 3.914% -0.428% -18.869% 0.626% 0.669 
HFRI EDI 2.597% 31.663% 0.051% 2.972% 5.374% 1.099 
HFRI DSI 2.256% 25.006% 0.046% 2.467% 5.375% 1.092 
HFRI FOFC 14.804% -2.580% -0.284% -13.985% -0.320% 0.679 
HFRI FIHY 3.092% 21.507% 0.069% 2.947% 6.383% 1.122 
HFRI CAI 4.233% 16.448% 0.093% 3.733% 19.220% 1.171 
HFRI MTI 7.008% 14.018% 0.595% 14.531% 6.130% 1.220 
HFRI FI 2.501% 28.657% 0.052% 2.351% 4.670% 1.112 
HFRI EM -0.385% 7.920% -0.007% -0.449% 28.099% 1.005 
HFRI RVA 12.880% 55.913% 0.264% 11.023% 7.736% 1.481 
HFRI MAI 6.479% 22.804% 0.150% 7.828% 3.389% 1.246 
HFRI FIMB 47.511% 48.971% 1.551% 63.625% 9.004% 3.222 
HFRI SHSE 17.821% -8.925% 0.502% -29.298% -16.627% 0.653 
HFRI ENHI -4.649% 5.058% -0.098% -5.859% 2.201% 0.907 
HFRI EMG 2.272% 16.517% 0.045% 2.636% 11.080% 1.084 
HFRI FOFS 10.137% -3.461% -0.190% -11.249% -0.526% 0.781 
HFRI SRE 1.267% 15.498% 0.029% 1.375% 6.461% 1.061 
HFRI FOFM -0.201% 11.848% -0.007% -0.373% 2.776% 1.031 
SPX -4.182% -0.157% -0.109% -5.296% 0.772% 0.907 
GSIRMBS1 12.579% 14.124% -0.571% 27.917% 4.185% 1.489 
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 Average 
Return 
Standard 
Deviation 
Percentage 
Gain Ratio 
Up Ratio Down 
Ratio 
HFRI FOF -0.005% 1.845% - - - 
HFRI EHI 0.114% 3.004% 102.33% 76.74% 25.00% 
HFRI MI 0.317% 1.527% 81.40% 39.53% 67.86% 
HFRI FOFD 0.005% 1.754% 100.00% 37.21% 78.57% 
HFRI EMNI 0.045% 0.947% 97.67% 16.28% 85.71% 
HFRI EDI 0.266% 2.248% 104.65% 69.77% 53.57% 
HFRI DSI 0.260% 2.303% 102.33% 62.79% 71.43% 
HFRI FOFC -0.018% 1.535% 106.98% 20.93% 89.29% 
HFRI FIHY 0.280% 2.344% 116.28% 67.44% 75.00% 
HFRI CAI 0.356% 3.497% 106.98% 62.79% 53.57% 
HFRI MTI 0.386% 2.548% 81.40% 39.53% 57.14% 
HFRI FI 0.255% 1.894% 106.98% 53.49% 85.71% 
HFRI EM 0.192% 4.008% 95.35% 76.74% 25.00% 
HFRI RVA 0.440% 1.805% 118.60% 60.47% 92.86% 
HFRI MAI 0.270% 0.953% 116.28% 32.56% 89.29% 
HFRI FIMB 0.735% 1.109% 130.23% 58.14% 96.43% 
HFRI SHSE -0.469% 3.806% 65.12% 13.95% 82.14% 
HFRI ENHI 0.073% 2.901% 95.35% 74.42% 42.86% 
HFRI EMG 0.283% 3.318% 100.00% 74.42% 32.14% 
HFRI FOFS -0.023% 2.288% 95.35% 76.74% 14.29% 
HFRI SRE 0.241% 2.587% 102.33% 53.49% 64.29% 
HFRI FOFM 0.204% 1.600% 85.06% 39.53% 60.71% 
SPX -0.011% 5.264% 93.02% 67.44% 28.57% 
GSIRMBS1 0.362% 1.226% 83.72% 20.93% 89.29% 
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Risk Return and Ratios for the first period (28/02/2007- 30/06/2009) 
 
 
 
 
 
 
 
 
 
 
 
 Sharpe 
ratio 
Information 
ratio 
Treynor 
ratio 
Sortino 
ratio 
Sterling 
ratio 
Omega ratio 
HFRI FOF -23.305% - - - -7.830% 0,529 
HFRI EHI -16.061% -0.566% -0.423% -21.174% -15.925% 0,648 
HFRI MI 21.211% 42.816% 1.035% 42.143% 7.010% 1,709 
HFRI FOFD -23.933% 2.281% -0.589% -29.455% -7.315% 0,521 
HFRI EMNI -23.691% 17.208% -0.793% -29.183% -0.693% 0,524 
HFRI EDI -20.669% 0.833% -0.546% -24.399% -9.208% 0,571 
HFRI DSI -27.277% -15.542% -0.776% -31.738% -16.103% 0,458 
HFRI FOFC -28.670% -5.232% -0.729% -30.246% -8.081% 0,430 
HFRI FIHY -24.632% -11.121% -0.742% -27.276% -18.724% 0,494 
HFRI CAI -10.457% 1.7365% -0.306% -9.805% 21.581% 0,705 
HFRI MTI 20.396% 33.689% 2.925% 45.201% 12.111% 1,691 
HFRI FI -22.197% 1.123% -0.606% -21.782% -8.982% 0,509 
HFRI EM -8.902% 3.425% -0.236% -11.156% 47.376% 0,790 
HFRI RVA -9.411% 33.189% -0.252% -9.139% -0.567% 0,754 
HFRI MAI -1.671% 34.679% -0.050% -2.327% 2.459% 0,949 
HFRI FIMB -1.107% 28.566% -0.044% -1.558% 2.479% 0,958 
HFRI SHSE 14.507% 20.106% -7.211% 21.357% 20.145% 1,467 
HFRI ENHI -16.693% -1.804% -0.468% -22.906% -15.995% 0,653 
HFRI EMG -7.043% 12.114% -0.187% -8.675% -8.332% 0,827 
HFRI FOFS -21.455% -10.707% -0.534% -26.603% -13.119% 0,557 
HFRI SRE -32.829% -22.449% -1.009% -35.393% -34.399% 0,361 
HFRI FOFM 19.409% 42.124% 0.954% 38.513% 7.631% 1,631 
SPX -28.450% -23.740% -1.101% -34.955% 47.594% 0,455 
GSIRMBS1 1.488% 18.120% -0.074% 3.447% 2.685% 1,023 
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 Average 
Return 
Standard 
Deviation 
Percentage 
Gain Ratio 
Up Ratio Down 
Ratio 
HFRI FOF -0.36% 2.44% - - - 
HFRI EHI -0.37% 3.60% 100.00% 64.71% 16.67% 
HFRI MI 0.56% 1.69% 94.12% 41.18% 100.00% 
HFRI FOFD -0.35% 2.36% 100.00% 41.18% 75.00% 
HFRI EMNI -0.05% 1.10% 94.12% 17.65% 83.33% 
HFRI EDI -0.35% 2.72% 88.24% 47.06% 50.00% 
HFRI DSI -0.55% 2.79% 76.47% 29.41% 58.33% 
HFRI FOFC -0.39% 2.11% 94.12% 17.65% 83.33% 
HFRI FIHY -0.56% 3.13% 82.35% 35.29% 58.33% 
HFRI CAI -0.30% 4.92% 94.12% 41.18% 58.33% 
HFRI MTI 0.79% 2.86% 88.24% 35.29% 75.00% 
HFRI FI -0.34% 2.51% 94.12% 35.29% 83.33% 
HFRI EM -0.25% 5.21% 94.12% 88.24% 8.33% 
HFRI RVA -0.02% 2.46% 94.12% 41.18% 83.33% 
HFRI MAI 0.18% 1.30% 105.88% 29.41% 91.67% 
HFRI FIMB 0.19% 1.25% 111.76% 35.29% 91.67% 
HFRI SHSE 0.78% 3.97% 82.35% 23.53% 91.67% 
HFRI ENHI -0.39% 3.62% 94.12% 70.59% 41.67% 
HFRI EMG -0.09% 4.29% 94.12% 82.35% 16.67% 
HFRI FOFS -0.43% 2.98% 100.00% 82.35% 8.33% 
HFRI SRE -0.76% 2.96% 70.59% 23.53% 58.33% 
HFRI FOFM 0.57% 1.86% 105.88% 47.06% 75.00% 
SPX -1.54% 6.15% 82.35% 41.18% 41.67% 
GSIRMBS1 0.22% 1.24% 82.35% 11.76% 100.00% 
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Risk Return and Ratios for the second period (30/06/2009-31/10/2012) 
 
 
 
 
 
 
 
 
 
 
 Sharpe 
ratio 
Information 
ratio 
Treynor 
ratio 
Sortino 
ratio 
Sterling 
ratio 
Omega 
ratio 
HFRI FOF 2.621% - - - 3.308% 1.168 
HFRI EHI 9.672% 15.120% 0.129% 12.644% 9.685% 1.337 
HFRI MI -4.062% 8.240% -0.076% -8.496% 1.892% 0.980 
HFRI FOFD 4.199% 8.248% 0.053% 5.569% 3.350% 1.224 
HFRI EMNI -11.381% -16.290% -0.181% -11.451% 1.424% 0.848 
HFRI EDI 27.609% 63.483% 0.366% 34.994% 10.705% 2.090 
HFRI DSI 35.709% 72.015% 0.498% 40.166% 12.582% 2.567 
HFRI FOFC 3.732% 0.178% -0.048% 4.511% 3.030% 1.241 
HFRI FIHY 48.482% 88.045% 0.712% 70.665% 11.380% 3.557 
HFRI CAI 31.243% 51.472% 0.466% 52.244% 11.722% 2.387 
HFRI MTI -4.449% -6.272% -0.145% -8.419% 1.615% 0.942 
HFRI FI 39.683% 62.215% 0.596% 68.753% 8.137% 2.787 
HFRI EM 9.437% 12.921% 0.128% 11.501% 14.993% 1.331 
HFRI RVA 51.696% 86.296% 0.738% 65.980% 9.405% 3.612 
HFRI MAI 19.200% 10.426% 0.298% 29.244% 3.654% 1.846 
HFRI FIMB 109.845% 76.909% 2.906% 432.201% 11.666% 13.786 
HFRI SHSE -44.509% -34.499% 0.665% -76.932% -35.585% 0.362 
HFRI ENHI 8.358% 12.143% 0.117% 11.429% 7.879% 1.293 
HFRI EMG 13.704% 22.106% 0.184% 17.490% 10.996% 1.502 
HFRI FOFS 3.117% 4.192% 0.039% 3.917% 4.022% 1.162 
HFRI SRE 35.059% 53.682% 0.545% 42.085% 15.775% 2.505 
HFRI FOFM -17.210% -24.455% -0.337% -28.502% -0.663% 0.711 
SPX 19.399% 24.093% 0.290% 30.441% 37.070% 1.654 
GSIRMBS1 20.308% 10.368% -0.636% 46.048% 5.319% 2.053 
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 Average 
Return 
Standard 
Deviation 
Percentage 
Gain Ratio 
Up Ratio Down 
Ratio 
HFRI FOF 0.24% 1.25% - - - 
HFRI EHI 0.44% 2.49% 103.85% 84.62% 31.25% 
HFRI MI 0.15% 1.42% 73.08% 38.46% 43.75% 
HFRI FOFD 0.25% 1.12% 100.00% 34.62% 81.25% 
HFRI EMNI 0.11% 0.82% 100.00% 15.38% 87.50% 
HFRI EDI 0.69% 1.76% 115.38% 84.62% 56.25% 
HFRI DSI 0.82% 1.71% 119.23% 84.62% 81.25% 
HFRI FOFC -0.24% 0.90% 115.38% 23.08% 93.75% 
HFRI FIHY 0.86% 1.35% 138.46% 88.46% 87.50% 
HFRI CAI 0.81% 1.94% 115.38% 76.92% 50,00% 
HFRI MTI 0.10% 2.29% 76.92% 42.31% 43.75% 
HFRI FI 0.63% 1.17% 115.38% 65.38% 87.50% 
HFRI EM 0.50% 3.11% 96.15% 69.23% 37.50% 
HFRI RVA 0.76% 1.07% 134.62% 73.08% 100.00% 
HFRI MAI 0.32% 0.62% 123.08% 34.62% 87.50% 
HFRI FIMB 1.10% 0.82% 142.31% 73.08% 100.00% 
HFRI SHSE -1.33% 3.47% 53.58% 7.69% 75.00% 
HFRI ENHI 0.39% 2.26% 96.15% 76.92% 43.75% 
HFRI EMG 0.54% 2.45% 103.85% 69.23% 43.75% 
HFRI FOFS 0.25% 1.62% 92.31% 73.08% 18.75% 
HFRI SRE 0.93% 2.06% 123.08% 73.08% 68.75% 
HFRI FOFM -0.04% 1.48% 73.08% 34.62% 50.00% 
SPX 1.04% 4.31% 100.00% 84.62% 18.75% 
GSIRMBS1 0.45% 1.22% 84.62% 26.92% 81.25% 
 
